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1) Yellowknife, N.W.T., 
2 | August 22, 1975. 
| 
3 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
4 | THE COMMISSIONER: i 
5 said yesterday that I'd rule on the motion that Mr. 
6 | Gibbs brought to introduce evidence. 
7| Foothills Pipe Lines has 
"f sought permission to introduce evidence that Canada 
9 | has an urgent need for natural gas from the Mackenzie | 
10, Delta and the Beaufort Sea. 
| 
11} This is a point of view that 
12 | the industry has been urging in public. Indeed, Mr. 
a Horte of Arctic Gas has been the leading spokesman 
14 of this side of the argument. He says that the con- 
15 | struction of the pipeline is essential, and that it 
16 | must begin immediately, because Canadian supplies of 
1? | gas are running out. There is another side to this 
| 
g argument. Thosé on the other side say the pipeline is 
| not necessary now, and need not be built for ten years. 
20 | They say Canada would have sufficient gas if we did 
21| not export a large part of our production. 
ee They are all entitled to argue 
23 the case in public, one side for the pipeline, the 
24 Oeher against. That is their right-as*eitizens ofa | 
25 | free country. 
ar : The question then is whether 
27 | it has been shown that this issue is one the Inquiry 
28 | ought to consider. _ 
29 | | My job and the job of the 
30 


Inquiry is*to* consider the‘impact that this pipeline 
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y| Wael lehave inealleitpoeranreications, if it is burlt. 


To do that I am bound to give the peoples of the north 


i) 

















3 asain dicaring. ehiut ntendstovderthatpfand tocensure 

4) that this: Inquiry is sfair and complete. 

5 | It is true that if the pipe- 

{| 

6 || line is built there will likely be enhanced explora- 

7 | tion activity in gas fields and potential gas fields 

3 | throughout the Western Arctic. So the Inquiry must 
9 | consider the location and extent of the gas fields in 
10} the Mackenzie Delta, the likely extent of further 

11 gas exploration in the delta, the Beaufort Sea, and 

22 the Mackenzie Valley, and the impact that the develop- | 
nS ment of the gas fields will have in the north. 

ie | Bit thettis Mar Cirem asayamc 

05 | that the question of Canada's gas requirements for the 
26, LO80is cis almatter ithatd should yvonsider forlttis: not. 
17 | It is a matter for the National Energy Board. 

re | Nothing has been advanced that 

| 

19 | would justify this Inquiry examining Canada's require- 
20 | ments for natural gas. If we did, then we would have 
21| to go into the question of exports, since the extent 
22 of our future requirements is dependent upon our 

23) expork.wolicyiey That tisnbeyond ithe:scope of the Inguiry. 
-4 | I am to consider the impact 
25\| of a gas pipeline on the north in all its ramifica- | 
26 | ‘tions, and to recommend the terms and conditions to be 


</ | imposed if a pipeline is to be built. 


28) It is for.the National Energy 
29 | Board to consider the question whether Canada's need 
30 | for gas requires the building of a gas pipeline to 
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to bring frontier gas to market. 

It will be for the Government 
of Canada when they have my report before them, and 
the National Energy Board's report, to weigh Canada's 


need for frontier gas, and the impact of the construc- 


tion of a pipeline on the north and on northern peovlec,. 


and then to decide if a pipeline should be built, and 


eet 16 tobe built, then where it should be bullet 


and who should build it. These are political decisions 


to be taken by those who have been elected to make 
such decisions. 

Soul ’menot. going forvhear Mr. 
Mackie's evidence. 

MR. SCOTT:Mr. Conmissioner, 
I understand that this panel is the balance of the 
evidence Mr. Hollingworth has available for this 
week and next, and due to your ruling there may be a 
sudden exodus’ for the 10:45 plane. I just thought 
that as I had begun my cross-examination I should 
advise the panel at least that they are not going to 
make the 10:45 plane, that the best course in the 
circumstances is for them to just sit back and relax 


and see if they can't be instructed. 


THE COMMISSIONER: Well, before 


you go ahead, I should say that I have a message here 


SS romicnencniief at Trout Lake: 


"Please take our own food." 


So all those who are gang to Trout Lake tomorrow should, 


be warned, bring your own food. 


That probably goes for Nahanni 
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1 Butte as well. 

2 | 

3 E.A. MIROSH, 
MoAw HL AWCEIEE, 

4 LEO BOUCKHOUT, 

K.) GLELESP IE , 

S C.W. DREW, JR., resumed: 
6 CROSS-EXAMINATION BY MR. SCOTT (CONTINUED) : 

Q i'd Like: to begin by 
| finding out something about the sequence of the process 
* by which this route was selected, and Mr. Fawcett, I 
"| ask you to turn to your evidence at page No. 7, and 

e question il. 
aa WITNESS FAWCETT: Yes. 

> Il 
am Q In that answer you begin 
se ee 
“a by describing the fact that your initial appraisal 
ve Studies indicated that re-routing would be required 
qc i 

- at the northerly end and the southerly end, but that 
| you generally accepted the 400-mile segment of route 
| that Arctic Gas had adopted. Then further on at the 
ey top of the none page: 

| "To aid Foothills personnel in defining the 
20 

| proposed pipeline corridor in two revised 

Zoe 
ae segments, government topographic maps at 
45 | 
7 a horizontal scale of 4 miles to the inch 

7 were obtained. These, together with the 

i Arctic Land Use series maps, supplemented 

i. with other related published material were 

nie 

me used in conjunction with geological survey 

ot 


maps to select a preliminary route." 
Now I take it that ‘that was the material that you 


would have trad before you at that very early stage. 
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Cross-Exam by Scott 


A Riae .e COLrTect), Sir. 
Q And at about what time 
did you collect that material and have it ready to 


select a preliminary route? 


A We had that when I 
joined the company, I procured the material from 
Ottawa and I had that available in October of 


Last year, 


Q in October of 1974. 
Well, then you go and I take it having got that 
material the next stage was to select a preliminary 


route? 


A Thal 1S correct. 

Q Were you going to 
select a route or a corridor? 

A OUD initial sattempt 
on the mapping was to select a corridor. 

Q So would it be correct 
to say that what you should perhaps have said there 
in the last sentence of that first paragraph is 
to select the preliminary corridor? 

A Yes, I'd agree with 
that. 

Q And the next paragraph 


I take it describes what you did with these maps. 


-With all factors being equal the most economical 


pipeline route is the shortest distance between 
its originating and terminating stations as pointed 
out earlier. There are invaribly, however, a number 


of constraints placed upon the locator which governs 
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the selection of the line between them. 
Well, now, who was the 
locator of the preliminary corridor? 


A I believe you could say 


that I was. 


Q I see. Well, now, 
and I take it therefore that this preliminary corridor 


of 15 to 20 miles was selected at this stage in about 


October by you? 


A That Lsicorrect,3ves'. 
Q Well, now did you have 
any -- excuse me, the next sentence says, "These | 


were discussed in the criteria description and 

when defined act as control points in route selection." 
Now, do I understand that when you had your maps 

and when you went looking for your 15 to 20 miles 


corridor, you devised some control,point? 


A Thareusacorrect sves. 
Q Well, now, what were 

the control points? | 
A I believe there were | 


a number of them at the beginning. First of all, | 
the physical: control: points, “such as,Jdakes,.rivers, | 
any indication that we had consultations with our 
environmental representative in Foothills, trapping 
zones, we had consultations with the geotechnical group 
as to the viability of the approach to the corridor | 
to,some of the areas of terrain that we passed over. 

Q Well. let's.just, be a 


little more precise if I can. I take it that the 


| 
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Cross-Exam by Scott 


first thing you did after you had your map was you 


Mapped a series of control points. 


A That! @s correct. After 


consultation with the other groups. 


Q Alf raght .o5 Now, 
in mapping these control points, who did the mapping 


of them? 


A I believe that we set 
the control points first determining in the 
200 mile, say at where the control points should 
be, deciding on that after consultation with the : 


others. | 


Q All right. Well, were 


the control points things to be avoided? 


A To be avoided or to be 


accepted. 


Q All right, well, did 


you map the control points for the whole route? 


A Yes, you could say we | 
aide | 
Q Including the 400 
mile .segment? 
A No, I’ will have to metiaet 


that. It was the northern 200 and the southern 200 
we're looking at complete revisions on that. 

Q All right, well now 
I take it that the contol points were selected by 
you? 

A Not necessarily,as 


they were pat down with the advice of some of our | 
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: consultants too. 
2 || Q Well, who else advised 
3| on the selection ce the control points? 
4 A We had John Ellwood 
5 | originally drawn into our consultations as to the 
6 | routing of these two segments. 
| Q All right, so there 
a was yourself, there was John Ellwood, was there | 
3 anybody else assisting in the selection of the control | 
| 
st points? | 
11 A Yes, we had a represent- | 
1s ative at that time from Klohn Leonoff who assisted | 
i us indirectly. | 
14, Q Who was that? 
oa A Dan Wasyluk. 
16 | Q Yes, and did he partaici-= 
| pate in the selection of control points? 
18] : A Not on the control | 
19} PoIncts, just “the verification of the corridor. | 
20 | Q Well, Iam just interested 
24 at the moment in the selection of the control points | 
22 | and I take it that you agree with me that this is | 
23) fundamental, becauee once you've selected the control | 
| points, you vastly reduce your options, haven't you? | 
ie A That is correct. | 
26 Q All right, so it was | 
ae you and John Ellwood, who else? Anybody else? | 
A I believe that was all | 


i at the beginning. 





7 > ae ite, 
beaivbs sels onw »LEow 
; = 
futnieg Lovins ‘old 


; 7 ey 
aottoelse edd ac 





























oe ¢ 
; | hoow f LS rae Beart aW A : ™ 7 
; . ' ie 7 | ; i 7 7 
aij of 88 eholtas ieenos osnh mwexh yilsnipizre 


She ‘seat 1o paktuor 
grotz of ,ofpit IEA 0. 
H stois asw ,boowll adot x caw ,tisex)ey esw 

Soxutdes ett to moitoeies. edz nd Pattataas sala yhodyns 


i Fetaiog 


. ah 
_ dene ugex «. bad ow ,ae¥ A 7 
hetelees odw Yionosd adofa meat wuts Fed? +4 evises 
we -ylsoezkbai av . 
Ss aw octal fe . 
itiyesN med 4 
-loldisg of brb Bae , bar Q wie © 


faantog londaes to Holtoolte2 sit nh ersq 
lowtnps oft co sou A 

inbixion ott te opbtisatiieev oft taut .atmiog 
| beteetatnl taut met . fiev a 4 
zonkogq Loytiaop eat Jo x othaleas ei ret Fromm ost $5 
eh nedd and? om WG iw soups may tena a4 exe tba 
foxsgueo ‘ait besosleg av "oy SOO aaceoed i sdagmabne 
(yoy go novead anole ames poubex usteay, voy adator 

.sosaton 2bash? , a : ‘ 


7 
ie 


fa} 


aew ti 02 ,orpis LBA * 
| Seals yhodyas. “oat Sis ron cuttot os OY 


is ial gad evetiou f 


_— 


- 
ae 







a ee 
der: 


ae 
ins 






orld oxto®: “baw duis 7 : e "s 
ifs re 





8490 
EOE EP OR TMS LTO. Mirosh, Fawcett, Bouckhout 


BURNABY 2, B.C. . . 
Gillespie, Drew 
Cross-Exam by Scott 


1 | 400 route at the top and the bottom, did you map 


2 | these control points? 


34 A No, we reviewed it on 





4} the land series maps and just a general appraisal. 

5 | Q Well, did you ever list 
6 | the control points? 

7 | A Yes, I think they were 
| listed originally with CAGPL and we were involved 

| with that particular studies at that time. 

| Q Well, Mr. Fawcett, 

ily you've told me that in October you and Mr. Ellwood 

12 | determined the control points. Now, what I am 

i3, anxious to know, can you tell me precisely what 


aes ° 
BP those control points were? 
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1| A. If we are 
} talking about the northerr and the southern 200 miles, 


I believe I can. 


Go 


tm 


You can? 





5 || A I believe I can. 
| a) Do you have a list of them? 
7 A Not. at. hand poutenn coud 
3 make a list of them, yes. 
9 | Q All right. How many were 
ol there, approximately? 
nf A I couldn't say definitely 
el at this time. 
rea Q And I take it that that 
v4 | function was performed substantially by you and John 
1, -Ellwood. 
a A Mainly ,-.sir. 
17 | Q Yes. Well, did anybody 
a else have any input into it? 
ne A Notuatithe anitial-stage | 
20 | there wasn't. | 
at Q All right. Well now, I 
ss. take it as you say in the next sentence -- I'm sorry, 
| in the next paragraph, that when you -- and I refer to 
a the second sentence, that when you had established the 
25 | Control points, and I'm quotings 
26 | ; "As straight a route as | 
27 | possible was then established between them 
cast on the maps." 
39 | A Thatisacorrect. 


30 | Q Yes, and again when yau 
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1| say "asstraight a route as possible," do I understand 
2 you to mean as straight a 15-mile corridor as possible? 
3| A That’S correct. 
4) Q Yes. Now who did that? 
5 A Tedidy 
6 | Q And do you have a map 
7 that shows the corridor that you selected between the 
7 control points? 
9 | A Yes sir, we do. 
| 
10 | Q Do you have that with you? 
11 A No, I don't. 
LZ QO Perhaps that could be 
13) produced. Well now, I take it that once that was done, 
14) once your corridor had been selected by you, it was 
a6 | then flown by fixed wing aircraft. 
16! A Yes sir. 
17 | 2 Q Now do I understand from 
18 | question ‘that the 15-mile corridor, having been 
19 | selected in that fashion, and with that input, you 
20 then had to go onto to select a 3-mile corridor? 
21] A Veo Sir. 
22 | Q And+stoido thaty. as you 
23) say in the answer to question 12, you purchased some 
24 | more maps on a more definitive scale. 
25 | A We did. 
26 | . Q Yes, and I take it having 
27 | got the maps, the maps you got were the maps of the 
28 | 15-mile corridor. 
29 | A They extended beyond 
30 | that, we got the full series of 50,000 mappings for 
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area which they have gone 100 miles each side of the corridor. 
Q Yes, but the purpose of 


getting these maps was to examine more closely .the 15- 


mile corridor that you had already selected. 


A That Seconrecc, 
Q And I take it, gas you 
say in the answer to question -- in the answer to 


question 12, at the top of page 9: 
"Having got these maps, they were examined 
under a stereoscope." 
A No, the photographs were 


examined under a stereoscope. 


Q I'm sorry, photographs 
taken from -- of the 15-mile corridor. 
A Tie taeSCOrTLectes Ves. 


Q And who did that work? 
A Tpcideinitially stom the 
Corridor. 
Q All .right,..and.the purpose 
| 


of this was to narrow the corridor down to three 


i 
] 
i 


Miles. 

A InLeVaLlyeilt was: to 
establish the 15-mile wide corridor that we wanted 
to discern where the 3-mile corridor would fall within 
it, w.ves. | 

Q Yes, but you selected | 
the 15-mile corridor with reference to your control | 
points in the office. 

A Coxrect.. 


Q You then overflew it. 
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A Yes. 

Q You then got the maps 
and the photographs to give you a better view of the 
5-milewcorridor. 

A nat TSecoOrrect. 


Q You then took a stereo- 


scope in order to get a 3-mile corridor. 


A That's “correct. 

Q And you did the stereo- 
scopicework initially. 

A Sie fole Re 

Q Well now, what can you 


learn from a stereoscopic examination of these photo- 
graphs? 

A I believe there are a 
number of things that can be -- that you can learn 
to appreciate your route selection or your corridor 
selection in our case. One of them was the approaches 
to different drainage crossings, different river 


crossings in some cases on the approaches to some 


hills. These were the features that I would be looking 


abe luttratly for the corridor verification. 
Q Well, I take it that 
a stereoscope simply, as Mr. Drew has said, I think, 


or someone has said in their answer, gives you the 


advantage tht you would have if you hovered ina 


helicopter over the site. 


- A Yes, I would agree there. 


Q And with the aid of that, 


youselected a 3-mile corridor. 
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A Yess 

Q Was anybody else pagoivee| 
in the selection of the three-mile corridor? | 

A No, there wasn't. 

Q Well now, the three-mile 
corridor having been chosen, you then provided as you 
say in the answer to question 13, that corridor to Mr 
Drew. 


A Yes, and to--Kichn 


Leonoff. 
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| 
| 
j 
| 


Q Angect cake..1t that 


as Mr. Drew has told us he provided a terrain 
analysis of that three mile corridor. 
A Theaters COLrrect. 
Q And do i understand 
that Klohn Leonoff also provided an analysis of 
that three mile corridor? 
A In general yes. We Sur- 
veyed the full 400 miles revision for Klohn Leonoff. 
Q DId they provide 
an analysis of the three mile corridor before the 
final route was selected? 
A I am not sure whether 
they were drawn in before that or not. 
Q Did anybody else analyze 
the three mile corridor that you had selected? 
A Just on our overflight 
that we had with other personnel. 
Q Well, you had an 
overflight and you had the terrain maps that 
were an analysis of the three mile corridor, did 
you have any other kind of analysis by any other 
kind of expert of the three mile corridor? 
A Reechate Daa. t cular 
time we didn't. 
Q ierake"sTtai twas 
therefore; tifoL can®take you" to the top of page 
10, it was on the basis of the three mile corridor that 
you had selected plus the terrain typing that Mr. 


Drew had done, thatyou determined a specific route 


. 
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“| within the corridor? 
2| A Yes, we did. 
3] Q pnd decare it that that 
4) determination of that specific route was made by 
| 


=i you? 


6 A No, it’ wasn't entirely. 


It was initially made just as a straight lining on 


8 | my Opinion and then it was verified and revised by 
9 | the other consultants. 
10 | Q Well, we'll come to 


1 the other consultants in a moment, but having 


= got Mr. Drew's work, who drew the line on the map | 
13) first? 

14 | A pies ee he 

al te) I see, and I take 


it that you did that with the assistance of your 


ae overflight and Mr. Drew's work? 
13! ; A Yes, and again reviewing 
eat it in stereo for the particular alignment. 
| 
20 1 Q Yes, and at that 


point, with the stereoscopic work, Mr. Drew's 
work and your overflight, you were in a position 

a3 | to draw a specific route within the corridor? 

24 A I guess you could call 

it that, yes. 
oo Q And then Letake it. at 
that point you gave that specific route to your 

ral consultants? 

29 | Agaumves : 


30 | Q And one of the con- 
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*| Sultants you gave it to was the geotechnical people 
2) at Klohn Leonoff? | 
sy A That is correct, yes. 
| Q And one of the -- and 
>| I see thatyou also say that you gave it to the | 
Sy environmentalists at Lombard North. 
"| A inat As cOLVrecy., 
8 Q All right. Well, | 
>| now when would you have done this? | 
10 A We originally initiated | 
a our corridor selection in November and we drew in 
=4 John Ellwood in our early discussions. He contacted | 
a Lombard North and I am not exactly sure when he | 
| contacted them to have it reviewed. | 
= y Q Well, MR. Fawcett, 2 
pal just le t me follow. You told me that you were 
va the man who drew the line after Mr. Drew's work had 
el been done. 
at A iat is correct. 
il Q And you then gave 
i 
a it to the environmental consultants and the geotechnical 
| consultants. | 
at A Dates -COVLeCt. 
an Q To be reviewed or con- | 
25 || | 
| firmed. | 
26 | | 
A That. iS Correct: 
vi Q Well, now we have it 


that, Drew aidan tt “do his work, I°think, “until 
the beginning of January or later. 


A TMat«is Correct. ! 
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Gillespie, Drew 
Cross-Exam by Scott 


Q Ali wignie, well, you 


wouldn't have drawn the line until you'd seen his 


work. 

A No|-- that jis correct; 

Q All right, so when would 
you have drawn the line? 

A We had it drawn and 


revised during January and I believe that the Lombard 
group had been approached and did appear at a meeting 


the first part of February. 


Q But are you telling me -- 


maybe Mr. Drew could help -- are you telling me 
that his terrain analysis was ready in January? 

A In portions, yes. 

Q Was it done in sections 
and handed to yau in sections? 

A It was, yes. 

Q So do I understand then 
in drawing this line you would tak e a section of 
terrain analysis that Mr. Drew had done and draw a 
line on that and then pass it on to the consultants? 

A inateis Correct. 

Q And you would follow 
up with another secfion of line when it came from 
Mr. Drew? 

A that Vs. COrrect, 

Q bOm stake that. «at 
that stage there was never a whole line drawn the 
neve length of the route, there was simply bits 


that were handed from Mr. Drew to you, then to the 


Mirosh, Fawcett, Bouckhout 


| 
| 
| 
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that 
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Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 
consultants. 

A I don't believe we 
handed it to Lombard until we had the full 200 miles of 
the north selected, no. 

Q But Tewould ‘be ‘correct 
in saying that what confronted the geotechnical 
people and the environmental people was a three mile 


corridor with a specific route in it that you had 


drawn? 
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Mirosh, Fawcett, Bouckhout, 

Gillespie, Drew 

Cross-Exam by Scott 

A Tiat Ss. correct. 

Q And their function was 
to comment.or react to that. 

A We asked them to do that, 
sir, yes. 

Q What precisely did 
you ask the environmentalists of Lombard North to 
do? 

A I didn't ask them myself 
but John Ellwood took care of that. 

Q Do you know what John 
Ellwood asked them to do? 

A Not exactly, no Sir. 

Q Well now, I take it that 
after the geotechnicians at Lombard North had looked 
at this and made their assessments, your next sentence 
indicates what happened. 

"The reviews led to minor route adjustments." 

A That's Correct. 

Q Did either of them make 
a report that recommended a minor route adjustment? 


A They did. 


Q Have you copies of that 
EepOrt? 

A £ have it at the office, 
yes. 

Q Will you produce them 
both? : 

A I could produce the 


Klohn Leonoff. I assume that the Lombard made some 
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Mirosh, Fawcett, Bouckhout, 
Gillespie, Drew 
Cross-Exam by Scott 


reports to John Ellwood, yes. 


Q And®youvcan produce those? 
A I'm not certain if we 

can sorenotr. 
Q But let me see if I 

follow the situation up until now. You have selected 


the 15-mile corridor. You have refined it to a 3-mile 


corridor in the way you've described. Correct so far? 
A That tsecorrect: 
Q You have drawn a line ) 


on the 3-mile corridor after looking at Mr. Drew's 
Maps. 

A Correct again. 

Q Yes. You then get a 
geotechnical assessment and an environmental assessment 
that produced minor route adjustments. 

A irate “correct. 

e) HOpuUtL Ltt to:;you, Mr. 
Fawcett, that with the exception of minor adjustments 
the line that was selected was selected by you. 

A initiablyyhyess 

Q Subject to the minor route 
adjustments entirely. 

A Correct: 


Q I take it that as far 


“as you know, no one else did any systematic mapping 


of the 3-mile corridor, except Mr. Drew. 
A Hedon't think 5D GEolL Low 
you there, sir. 


Q Well, were vegetation 
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Mirosh, Fawcett, Bouckhout, 
Gillespie, Drew 

Cross-Exam by Scott 
prepared of the 3-mile corridor? 

A I believe they were 
eventually, yes. 

Q I did not ask you about 
eventually; I'm not interested in what was done after 
the event, I'm asking what was done before the line 
was drawn by you. Were there any vegetation maps 
Of the 3=mile corridor? 

A No, there weren't. 

Q Were there any environ- 
mental maps of the 3-mile corridor? 


A Just the ones that were | 


existing with the Land Use series. 


Q JusbathealendsUsesseries? | 
A Thatkelis»,conrect. 
Q None prepared by you 
or your people. 
A No. 
Q Were there any archaeolo-| 
| 


gical or any other plotting maps of the 3-mile 
corridor that you had available to you when you came 


to°draw this line? 


A I don't believe there 


was any in existence along the corridor. 


Q And you didn't get any 

* yourself? 
A Nos, we..didn st. | 
Q Well, I also suggest to 


you that before you drew the line on the map, you had 


decided to accept the 400 miles of Arctic Gas route 
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sili he senna Mirosh, Fawcett ~ Bouckhout, 
Gillespie, Drew 
CrossExam by Scott 

i -- I'm not criticizing that, I'm simply suggesting that 

2 you had. 

3 A I believe that we agreed 

4 | that we would use it, yes. 

S| Q Ana jt etpakes t.. that 

6 | having decided to accept the 400 mile segment, that 

7 | very substantially dictated the eet OL wchie 3 

| 

| mile corridor and the line, 

9 | THE COMMISSIONER: Excuse me, | 
10 | dictated the location of what? | 
5 MR. SCOTT: .Of the 3=mite | 
12] corridor, at the 200-mile end and the 200-mile bottom, 
13 | and the line within it. 

i 
14 | A I believe when you take 
is | 


a look at the map you will see that the middle 400 














ia Miles dictated a very narrow section of line that 

17 | would contol our termination of the northern 200-mile 
18 | segment, and the originating point for the southern 

19 | 200-mile segment. I don't believe that that restricted | 
20 | us in that sense. I believe that the actual physical | 
21 land formation dictated the originating points for : 
ee | those. | 
28 Q And. 1 wtakepat that that 
ei is the way the route was selected that is shown on the 
25 | map behind you? 

26 | : A That 4s. .comnect. | 
| Q Yes, and you and the other 
28 | 


members of the panel have described the process of 


verification that is currently this summer and this 





a 30 autumn under way. 
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Mirosh, Fawcett, Bouckhout, 
Gillespie, Drew 
Cross-Exam by Scott 

















| A Yes sir. 
| Q Yes. Well now, Mr. 
"| Bouckhout, Mr. Fawcett has told us that beginning in 
: January and on a sectional basis he took Mr. Drew's 
| 
>| terrain maps, drew a line on them, and in sectz#ons | 
o passed them over to Lombard North, and I take ieee 
1 this period of time you were at Lombard North. 
¢ WITNESS BOUCKHOUT: That's 
Q | 
correct. 
10 | neo 
\ Q And 25 1tcorrecc: that 
pm you prepared, as he says, an environmen tal assessment | 
my of those sections as they came to you? | 
oa A Essentially yes. Our 
ome mitial, input into it,;)of course, was collecting all 
- | the available information on the general area and work- 
on ing from the initial corridor maps, and in preparing 
= || 
| our information we didn't restrict ourselves to a 
sadl certain mile corridor, we went beyond on both sides. 
a Q Rignt, but what. ifm 
a getting at is you did a literature search of all the 
- relevant literature that affected the Mackenzie 
22 Corridor. 
ee 
i A Yes, we did. 
24 |i 
| Q And what you got from 
ak Foothills was a terrain map which had a line on it | 
ae : that was drawn by Mr. Fawcett, as described, and you : 
77 
i would get that in sections. 
29 | | 
on A We didn't per se receive | 
aq | 
of each terrain map. We received other maps with lines 
30 








oni drawn on them. 
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Mirosh, Fawcett, Bouckhout, 
Gillespie, Drew 

CrossExam by Scott 

Q I?m sorry, but what you 


did receive from Mr. Fawcett was a map which had a 


Line on Lo. 


A That's correct. 

Q You would receive this 
in sections. 

A Yes, I believe that's 
ea Orc. 

Q Yes, and I take it that 


you made an environmental assessment in some fashion 
of the location of that proposed line to determine 
whether it was properly placed from an environmental 
point of view. 

A Yes, we did, yes. 

Q And yoywould do that 
again on a sectional basis. 

A Inthe final, run, of 
course, yes, it was done. Everything could be done at 
once, therefore we worked with what we had and then 
we acted on what came later. 

Q And that led, as Mr. 
Fawcett said, to minor adjustments in the line. 

A Thats right. 


Q Well now, was this all 


done when you were at Lombard North? 


A Yes, I believe it was. 
Q All right. Now who were 
the people and what were their disciplines that you 


had working with you at Lombard North assisting you 
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Mirosh, Fawcett, Bouckhout, 

Gillespie, Drew 

Cross-Exam by Scott 
in this assessment? 

A The disciplines included 
some mammalogists; do you want the individual names 
as well, sir? 

Q Well, tell me the prin- 
Cipal person in each discipline? 

A The principal person 
in the field of mammalogy was Mr.Almer De Bock. The 
principal man in the field of birds was Mr. Bob Brown. 
The principal man in the field of fisheries, there 
were actually two fellows who were involved in fisher- | 
ies work, one was Mr. Harry Blodgett, and the other 
was Dr. Alex Fedoruk. In the vegetation work the 
principal man was Mr. Norbert Kondla. We also had 
people directly with Lombard North working on the 
aesthetics section, which was Jim Taylor, and I 


believe, sir, that covers it from a direct input from 


Lombard North. 


Q Were Chey all employees —] 
OL Lombard North? 

A Yes, they were, sir. 

Q And did you make reports | 


from time to time on the line that had been selected? 
A Pedo note recalt, sir, 


that we prepared formal reports as such. We had 


direct communication with Mr. Ellwood and were con- 


stantly discussing this but I don't recall making 
specific reports om these. 
Q Well, Arctic Gas, in 


presenting their route, have been able to present us 
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Mirosh, Fawcett, Bouckhout, 

Gillespie, Drew 

Cross-Exam by Scott 
with a detailed iist of the adjustments that were made 
in the route for environmental reasons. Now, since 
Mr. Fawcett has told us that minor adjustments were 
made as a result of your environmental review, can you 
tell us what adjustments in the route Lombard North 
and you recommended? 

A At °that stage, sir, L 
cannot at the moment give you exact adjustments in the 
route, in terms of what changes were made in the route 
at that stage. I can give you a couple of examples 
of changes in the locations, etc., of ancillary 
facilities at that stage. 


Q Well, I'm not concerned 


about ancillary facilities. Did you people recommend 


any changes in the route that Mr. Fawcett had selected? 
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BURNABY 2, B.C. Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 





| 
My A Yes, i believe we 
Ah. aval 
. | Q Have you any list of 
"| them or any record of what they were? 
a A Ho; “~werdon'" ¢ “don"t 
a believe. '“1 Sjust “have to refer’that to Lombard North. 
| Q I beg your pardon? 
BY A I'd have to refer that 
>| question to Lombard North. I don't believe that 
| I am aware of any list per se of these proposed 
M1] changes. | 
a Q How many were there? | 
ae A i can teaay;, sip. 
=e Q Yes, can you think 
15) of any examples? 
me A Yes, we made recommendations, 
| one particular example would be the routing in the loca= 
4 tion of the Norman Range north of Norman Wells where 
ae the original route was fairly close to the Norman 
‘ay Range in that region. 
a3 Q And what was your 
22) recommendation? 
cl A Our recommendation 
| at that time was that if possible we would reroute 
25 some distance away from that range, but we would 
ey do that pending further field studies as well. 
ay Q  ' Why? 
28 | A Because of the sensi- 


i tivity of the peregrine falcon,which species is 


eae known to nest in that particular area. 
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BURNABY 2, 8.C . 8510 
2, B.C. Mirosh, Fawcett, Bouckhout 


Gillespie, Drew 


Cross-Exam by Scott 





rl 

1} Q Is this: the: alteration 

2 referred to by Mr. Gillespie in his evidence? 

3 , A Yes, it is, this 

4) alteration which Mr. Gillespie has referred to is 

5 in reaction to our concern as well as in reaction 

6 tones hydrologicalsconcernr aswell: and aitids not 

2 | firmly established exactly where that thing will 

a be right now. 

3 Q Tt take: itys Mra. Gillespie, 
| that you recommended that alteration for different | 
=| reasons? | 
Al WITNESS: GILLESPIE: That | 
=| is correct, sir. | 
mt Q Your reasons were 
>| geotechnical in nature? 

16; A That ;is correct. 

17 | Q Yes. Well, now, 

a Mri) Bouckhout, ‘can you recall any other adjustments 

al that were made on your recommendation in the line | 

20 that Mr. Fawcett prepared? | 

21 WITNESS BOUCKHOUT: At this 

a moment, sir, no, I co not. | 

23 Q Do you recall any | 

ne recommendations that you made with respect to adjustments 

aa that were not accepted? | 

+ | | 
| A Ne, si, hi do not. 

o Q Perhaps Mr. Holling- 

sal worth can let me have a list of the adjustments that | 

eT were made at this stage on the recommendation of | 

30 | 


ae etae: Lombard North. | 
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ae Gillespie, Drew 
Cross-Exam by Scott 
1 And I take it that since 
2 that time, Mr. Bouckhout, you of course have 
3 come to Foothills. 
4 | A That is right. 
5 | Q And that your work 
6 since that time has, as Mr. Fawcett I think described, 


| been verification and field studies of the line that 


has been accepted. 


*| A My work has been 

10 | co-ordination of the input of the environmental | 
eal consultants along this line. 
12) Q Yes, but it is directed i 


tS to verification of the line ‘that ‘is''on ‘thé 'map 


id behind you? 

15) BR Yes; (this directedtto 

16 | assessment of that line verification plus any 

ey recommendations that might be made in relation to 

18 | that tine’ 

sue Q Well, now, when | 
20 | | 


did you come to Foothills? 





| 

| A Apriseaerscir. 
22 Q Yes, and are there | 
2 any environmentalists on the staff of Foothills 
24) apart from yourself? 
25 | A I have one assistant. | 
ae : Q Yes, and he is an assis- 
7 tant to you, is he? : 
sig! | | : A Phateds’rights 
a Q Yes, and I take it | 
30} that the environmental work thatyou require to have | 
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Gillespie, Drew 
Cross-Exam by Scott 


Ae OWE ST SRE RIOR TING LTD. 
BURNABY <2, 8G. 


1| done is in fact being contracted out to Lombard 
| North? 
| 

3 A That*spraght. 

4 | Q Yes, and that the 

5 | environmental consultants that are being utilized 

6 | are substantially employees of Lombard North. 

7 i A I believe so, sir. 

| Q YEes.weoourt. would 

| be correct to say that unlike Arctic Gas, for 

10 | example, eT understand their situation, at 

1 Foothills, all the environmental work has been 

1 Oe | contracted to one firm, rather than to a collection 
13; of experts from various offices or universities | 
ba | Oceee ris 

15 | A Nosesiry.I dontt.believe 
16 | that is entirely oeract, Lombard North has the bulk 
17 | of the input into the biological part, however, 

13) we Go also have other consultants who are involved in 
19 | other fields. | 
20 | Q Yes, but-they are.all | 
21 employed or contracted for by one firm? 
22 | A No, -they..are not. 

23 | Q Who.else do they.con- 

24 | tyact? | 
25 | A We have hydrological 
26 | - work being done by UNies Limited. We have air | 
27 | quality and climate work being done by Western Research 
2 | and Development. We have archaeological work being | 


29 || done by Lifeways. We are having revegetation work 


being done by Dr. Vaartnou. 
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sbcdibbageis To eg Gillespie, Drew, 


Cross-Exam by Scott 


Q And are these directly 


under contract to Foothills? 


A Yes, they are. 
Q Have any of them 
made reports? 
A Yes, they have. 
rae Q Can those be produced? 


SS 


MR. HOLLINGWORTH: Well, 
Mr. Commissioner, I am sure they will be produced. I 
am just wondering if. this is’ the panei for them 
to be produced in. Mr. Scott has just asked Mr. 
Bouckhout about various kinds of consultants in- 
cluding consultants on subject matters which 
aren't remotely concerned with location. 


MR. SCOTT: Mr. Commissioner, 


those reports should be on Foothills list of documents. 


They, as I_understand, are not. Whether it is 


relevant here -- 


: MR. HOLLINGWORTH: Well, 
there isn't a list at the moment, Mr. Scott. You are 
aware of that. 

MR. sSCOTTL:..Foothiils like 
every other participant was obliged to produce a list 


of reports or studies within its possession or 


power. I would have assumed that any reports or 


' studies of this type fell within that general 


category. If they have been overlooked I would like 
at the earliest possible time such reports as 
exist from all these advisors. Is it possible to 


have an undertaking that that will be done? 


Mirosh, Fawcett, Bouckhout, 
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ALLWEST REPORTING L-TD. 
BURNABY 2, Bac, 


ie) 


Mirosh, Fawcett Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 
MR. HOLEINGWORTH: Well, I 
am not quite sure I understand you. We have said that 
we are going to comply as we know we must. -It is 
just an oversight, with the requirement to supply 
a list of the documents relied upon by this panel 
and by succeeding panels. I think what you are 
asking me for is something eae ee ont than that ‘and 
that is a list of all the documents relied upon 
by Foothills, it seems that came from consultants 
outside of Foothills organization itself. 
MR. SCOTT: Mr. Commissioner, | 
I haven't made myself clear. I am not concerned 
just at the moment about any documents that this 
panel may be particularly relying on. What we 
have ascertained is that either Foothills or its 
environmental consultant , Lombard North, has 
received reports from a number of experts retained 
to give advice on matters from biology to archeaology. 
I don't understand that those reports have been listed | 
One the-production inet that. Foothills Dike? all 
other participants had to produce. Now, I am 
not complaining about that, I am simply asking if 
at the earliest possible moment all those reports 


whether they were reports made to Foothills directly 


or to its agency Lombard North, should be produced 


for inspection. 


MR. HOLLINGWORTH: I under- 


stana you now and Z will look into it. 


MRE SCOTT25e-O: Mr. Bouckhout, 


could I ask you to turn to page 16 and your answer 
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BURNABY 2, B.C. 
Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 





1| to question 31, 
| WIthout reading the first 
3 parapgraph it ends ne by saying that a route was 
- defined and do I understand from what you and Mr. 
| Fawcett have said that the route that was defined 
i) at that stage of the process was the line that 
mi MR. Fawcett had provided plus the minor adjustments? 
3 A Yes, I believe that is 
i 
? | right. 
19) Q And then you say in 
se the next paragraph that you then moved into the 
- second stage of the environmental studies. 
o A Yes, I belxve I might 
sll Clarity that. a bit.» Actually; as J. seeait now}; 
aah there were really three phases. The initial phase 
‘is would have been Mr. Ellwood's involvement with Mr. 
cau Fawcett in the identification of the original 
13) corridor and the second phase would have been our 
aa reaction to that corridor, and a subsequent line 
Ry and then the third phase would be the phase which | 
is we are now involved in which includes the field 
| work and continued literature review. : 
231 Q Yes,. Mr; Ellwood. isn't 
on on the panel, but you had no part to play with him 
‘va in the selection of the origin al corridor? 
Be ‘ A Thats’ S-acbaht . 
| Q Well, now let me turn 
oa to,vwhat you call in your evidence the second 


| stage, and I take it that you say there in the 


eats third sentence, "We are currently conducting field 
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SURNABY 2, B.C. $516 


Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 


: oan eS 

| studies along the entire ;pipeline route?” 

| . Now, first, of, all, does 

| that include the 400 mile segment that you have 

| accepted from Arctic Gas? 

| A Yes, it does. 

( 

; Q And what are these 

| field studies? 

t A These field studies in- 
My clude site investigations by the biological field 
| ‘team where they are investigating their route | 
a location as well as the various locations of 
4 ancillary «facilities. , They are collecting .some 
7 quantifiable data as well as making a general 
| assessment of the location of the various facilities 
15 | 
of on the mainline route and they are also doing 
16 | 
Be some fish work at the various stream crossings 
am for our stream and river crossing locations. 
| Q Well, let me just see 
A if I understand. I have some difficulty with 
| those sentences. We are reading now, "We are 
i curently conducting field studies along the entire 
| pipeline route." NOw, stopping right there that 
Aah | 

| suggests to me that the environmentalists are 
of going] Ouke to, studys what) they. find,.in.the field. 

Zee | 
26 | A Les. | 
i Q All right. Now, 


the next sentence seems to qualify that. "This is 
being done through a multi-disciplinary program. 
in this way the route is being evaluated simultan- 


i eously from both the physical and biological points pe ewe 
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Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 

A Yes: 

Q Now, do I understand 
that the field study that you are talking about in 
the first sentence is in fact a multi-disciplinary 
program? 

A The overell program is 
multi-disciplinary, however, the two aspects of it, 
the physical and the biological aspects of it are 
not totally integrated in that they are doing 
exactly the same things obviously. 

Q Well, what do you mean 
when you say that in the courses of these field 
studies the route is being evaluated simultaneously 
from both the physical and biological points of 
view? 

A There sir, I am referring 
to the fact that Klohn Leonoff is undertaking studies 
in the field eran: now and we had set up the field 
program so that the biological crews and the 
geotechnical crews would be in close proximity and 


reacting to each others judgments on thevarious 


locations along the route. 


Q ALL right, now, can 


you tell me what disciplines and persons are partici- 


pating, representing the biological point of view 


in this multidisciplinary program? 
A The prime disciplines 
representing the biological point of view are fish, 


birds and mammals. 


Q And who are the people | 
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As I said yesterday, 


the people who are involved in this are Mr. Brown, 


Dr. Paul Whitney, Mr. Nayden, Mr. sopuck.,, Dr. Fedoruk 


and I believe a couple of others as well. 


Q 
physical point of view? 


A 


And who represent the 


The geotechnical 


consultant, Klohn Leonoff and as well, during | 


the initial stages, Mr. Wally Drew, represented 


the physical points of view. 
Q 
A 
of this panel. 
Q 


Mree Wai ly o= 7 


Drew, who is a member 


‘Yes, I see, SO 


the physical point of view is represented by the 


geotechnicians and the terrain analysis people? 


. 
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1 A As far as the field 

: investigations go, that's correct. 

| fe) Well, how many field 

"| investigations of this multi-disciplinary team have 

> been made? 

a A ET Conmtecnnow that. 1 

" can actually number -- give you a number on how many 

i} 

a field investigations have been made. i don"t believe 
a that's possible; it's a general investigation, it 

al doesn't break down logically into numbers. 

Pal Q Well, let's see if I 
a understand. I understand from this paragraph that what 

of happened is a Multi-disciplinary team goes out to 
ay some section of the route, and looks at it and makes 
se decisions about it. 
aa A The multi-disciplinary 
of team started at the south end of the route, I believe, 
— near the Alberta border, and worked their way pro- | 
a gressively north, so it's a continuous process rather 
a than a one-shot effort in site specifics. 
i Q All right, and when did 
it begin? 
mH A Ths began in late May, 
Pern 
a I believe. 
25 jj 

| QO In late May, and how 

i” far north have they got? 
“ A They have already com- 
"| pleted the movement from the south to the north, and 
9 | 
e have moved from the north back to the south again, 

30 | 


and another program is rapidly being established now 
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7 which will commence around about the lst of September 


| for another fun along the, line. 


ine) 














3% ‘ Q So what you're telling 
| us is that the ttultidisiplinary team has covered 
5 | the route twice. | 
6 A The initial multi-disci- | 
1 plinary team covered the route once from the south to 
8 | the north. Beyond that during the second movement of 
9 | the biological team from the north to the south, they | 
10 | did have contact with the physical portion of the team, 
11] however they weren't doing it as a joint effort. | 
12! They simply maintamed co-ordination and communication | 
13) as they got separated by some distance. However, in 
1a| the first phase of the program they did always stay 
15) together. 
16 | Q All right, well let's 
Le take the multi-disciplinary pass from south to north 
13 | that began in May. Did Mr. Drew go on that trip? 
19 | A Yes, he was there. | 
0 | Q Who went from Klohn | 
21| Leonoff? | 
| A I don't know specifically, 
23! Q Well, perhaps Mr. Gules 
24 | pie can tell us who went. 
23 WLTNESS. GILLESPIE: I. was .on | 
a Hthestrap and Mr. Fred Claridge, another geotechnical | 
27 | engineer, was on the trip, and two geologists from 
28 | Klohn Leonoff 
29 | | Q How long did the trip 
30 | take? 
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Gillespie, Drew 


Cross-Exam by Scott 


A Four weeks. 


Q Four weeks, and you 


were constantly on the ground for four weeks. 


A TRaAt Ss, COourect. 


QO And Mr. Drew, you were 


there for four weeks? 


WITNESS DREW: I was there about 


22-26 days, from May 25th, to Junewz0th. 


Q I see, and I take it 


there were biologists as well? 


WITNESS BOUCKOUT: Yes, that's 


CLORt. 

Q Well now, 
that this extensive review has produced 
some recommendations. 

A We do not 
per se. The report, of course, will be 
fall and it will be a report which will 
ammer field investigations. 

Q Yes. When 


do you anticipate this report? 


LAveuynowdoubt 


a report and 
have a report 
prepared this 


cover all the 


in the fall 


A That would depend on | 


the various commitments of the staff this fall and 


winter, and in that I'm including the commitments 


which we'll have here at this Commission as well as 


“other commitments at the National Energy Board. 


Q Welle a take ait, Mr. 


Bouckhout, that the environmental assessment that 


you've described earlier produced minor adjustments. 


It would be a fair observation, would it not, that 
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1 this environmental multi-discipline assessment might 

2 make major adjustments. 

3] A This would be a possi- 

4 | bility, yes. 

> | Q Have we any idea as to 
6! when we may know when those adjustments on an environ- 
7 mental basis will be recommended? 

3 | A I would say we do know 

9 


| the areas right now which have been identified as 














| 

| 

| 
ao potential locations for revisions, and we are already 
11 considering those. 
12 | O AIS waloht Siwhatvare™the 
ei areas where you anticipate there will be adjustments? 
14 | A I can point to possibly 
15) three areas at the moment: One’ area I've already 
16 | referred to is the line on the west side of the Norman 
17 | Range where we're still a bit concerned about our 
18) proximity to thé Northern Range per se. Another area 

| 
19 | is the crossing of Smith Creek that's down near Wrigley, 
29 | and we are looking at a revision there. | 
2 | Q Why? | 
22 A The original line | 
an location crossed Smith Creek below a waterfall, and 
24) our environmental people have said that if at all | 
25 possible they would like to re-route above the water- | 
26 | “fall, since the location below the waterfall may have : 
e7 some fisheries significance. 
238 Q Any other adjustment ee 
a2 occurs to you that may in the works? | 

: | 
30 | A _There is another possible, 
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recommendation for an adjustment of the line south, 
immediately south and of the east channel crossing 
and including the east channel crossing. 

Q Now, is that a complete 
listyencasers that just off the top of your head? 

A That! swoth the top of 
my head at the moment as to what I am definitely aware 
of at this stage. However, of course, there may be 
others coming in of which I'm not aware. 

Q Perhaps you can let Mr. 
Hollingworth and Mr. Gibbs know if there are any @hers © 
presently being considered, and what they are and pees | 
changes as they develop? 

A Mesyeun certainlyrwill. 

MR. MARSHALL: Excuse me, Mr. 
Scott, sir, with your leave I will take up Mr.Scott's 
invitation amd join Mr. Mackie on the 10:45 flight. 
Mr. Carter will -be carrying on through the day. 

MR. HOLLINGWORTH: They can dis- 

| 

cuss<gas,, supply: one thenflight, »sinr. | 

THE COMMISSIONER: Yes. Well, 
we will see you anon. 

MR. MARSHALL: Of that I have 
Mrttle doubt, sir. 


MReaSCOT??:1OvWell;, arenyou 


other seasons of the year? 
A Yes, I believe we will, 
although we do not have plans firmed up as yet to 


dos so. 
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Q Are you going to do one 
in winter? 

A Yes, we are. 

Q Are you going to do one 
at breakup? 

A Yes, we will. 

Q And I take it you 


recognize the necessity for a full environmental 
assessment of doing this work at those times as well 
as in the summer? 

A Yes, I do. 

Q So do I understand, 
therefore, that your work leading to a final line, will 
not be completed until after breakup next year? 

A Math ink PET sites: an -on- 
going program, of course, and it's our work in reference 
to actual alignments on the ground will not be completed 
until the pipe its in the ground. 

Q No, but I presume, Mr. 
Bouckhout, that at some point you will be ®le to say 
thata complete environmental assessment at all 


relevant seasons of the year has been done. 





A Yes. | 
Q Yes, and I take it that 


you won't be able to say that until you've examined 


A Ves pSthPe lps taboo cof 
course relative to what other information is available 
for the immediate area, and what season that subject 


information was gotten. 
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Mirosh, Fawcett, Bouckhout, 

Gillespie, Drew 

Cross-Exam by Scott 

Q Well, I take it then 
that the earliest time at which you will be able to 
say that is following the breakup in 1775, I'm sorry; 
in 76. 

A I would say we will be 
qntinuing studies and particularly for the reasons that , 
you have mentioned, we would like to have a look at the 
line location in these other seasons, which we have 
not been in the field in, and much of this will 
confirm what has already been produced as information 
on this basis. 

Q Well, Mr. Bouckhout, I | 
suggest to you that the major environmental input | 
into your program results from your multi-disciplinary 
program, and the changes that may be produced by it. 

A ppdon tosay that. 2his 
is necessarily the major input. This is just one of 
the methods that wehave used to date to try and co- 
Ordinate and make sure that everybody has a chance 
to look at the line then together. 

Q Well, let me suggest 
this, that if any significant environmental changes 
in the route are going to be made, they are obviously 
going to be made as a result of this multi-disciplinary 
assessment that you're undertaking. 

A They will be made as a 
result of the multi-disciplinary assessment which is 
undergoing this summer, as well as the result of any 


other studies which we will conduct this fall and 


winter. 
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Q And I take it, therefore, 


if that is going to be the major source of environmental 


modifications in the route, it's unlikely that that 
will be completed before the late spring or summer of 


1976. 


A We will not have completed 


elisofeouraworkauntad that)time, but! I.don'tthinkiat 
necessarily follows that there is a great deal of 
chance that there will be more major input as far as 
-~-iweld ,enotr“input", Let;me| rephrase. that -- that 
there will be great recommendations for change as a 
result of work done in the other two seasons, namely 
the winter season and the early spring season. 

Q tsnstecthat sort of 
pre-judging the effort? 

A URdOn. te Cisnketniat. Se—— 
well, I suppose in a matter of speaking it's pre- 
judging; it's gine my own opinion; I'm certainly 
not going to stop the environmental people from making 
any such recommendations. 

Q Well, if there are to 
be any but minor adjustments, such as Mr. Fawcett has 
told us about, they are going to be found as a result 


of the process you Rave now described as multi-discip- 


linary review. 


A As I said earlier, sir, 
they would be defined by that process as well as by 
a process when the environmental people are alone 


in the field, when the geotechnical people are not 
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i| Cross-Exam by Scott 
ae necessarily there. The multi-disciplinary program 
| is a program which we carried on this summer, and it 
: is not necessary to say, as I indicated earlier, that 
= | we would do that again throughout all the biological 
6 | studies. 
BS Q But the biologists aren’t | 
a going to make changes in the route without consulting 
9 | with the geotechnicians, are they? 
iy 
| i 
he A The change -- any changes | 
a made in the route by Foothills, of course would not 
Fe. be made by Foothills without having both groups involved. 
— Q Yes, so that what we may | 
a Say is that as long as these teams are at work there 
” is the prospect of substantial changes. 
3 
16 | 
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A Yes, I think there is 
always some chance of substantial change. We are 
always open to the possibility. 

Q If there's no chance of 
substantial change, there is no point in doing it, 
is there? 

A ThatusmerciGght. 

Q So we must assume that 
that is why the work is being done. 

A iia coe h POL bi. 

Q Well, now I'd like 
to find out -- Mr. Marshall touched on this | 
yesterday -- how this multi-disciplinary team works 
in the field. What happens when there are two 
competing interests that have to be resolved, when 
the geotechnician wants the line in place A, the 
fish man whats it in place B and the mammologist 
wants it in place C, what happnes? 

A The actual process in 
the field is that either the physical or the 
biological team might finé a particular site or a | 
particular area which from their point of view could | 
warrant a revision or a refinement of the route in that | 
particular location. In that case, which ever 


team finds this particular point, that team would 


‘notify the other team and they would also be in a 


position then to assess it from their particular 
viewpoint. Beyond that the resolution lies with 
Foothills, not with the consultants. 


Q Well, do I understand, | 
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then that if the geotechnicians, which is the way 
you describe the physical people, md the biologists 
in the field are unable to agree on a revision, 
that it is dealt with by Foothills? 

A Whether they are 


able to agree or not in the field, it is still dealt 


with by Foothills. 
Q And who at Foothills 


has the power to determine whether this revision 
will or will not be made? 

A The next phase of the 
process is that the biological team reports to me, 
the geotechnical team reports to Mr. Fawcett, and 
Mr. Fawcett and I than discuss the options open to 
us with respect to any possible refinements cf the 
SOUTe. 

Q Well, who decides? 

A Li we Cannot at that 
point make a joint decision between the two of us, 
and: in all cases I believe to date, we have 
been able to, in that case then it goes further and 
I would go to my immediate supervisor, Mr. Burrell 


and Mr. Fawcett goes to his immediate supervisor 


who is Mr. Mirosh. 


Q oO . take 1c that the 
biological input, let me put this situation, if | 
the biologist in the field on a multi-disciplinary 
trip wants a change, he indicates that to you and 


indicates what the change should be? 


A Yes, he would. He would 
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7 
>| also indicate it to the geotechnical people in the 
| field. 
a 
41 Q Yes, and the geotechnical 
| people report to Mr. Fawcett that they either approve 
-| Of Or reject that change? 
2 A =e LS right. 
5 Q Yes, and then you 
>| and Mr. Fawcett debate it between yourselves? 
roll A PewoulLan t. Gall it 
11] debate . We certainly discuss it. 
fot Q And if you fail to 
ae agtee, what happens? 
a| A AGwlmsaia, 22 we | baad 
al to agree, then each of us takes our case to our 
5 | 
Al immediate supervisor. 
sal Q Has that ever happened? 
val A No, 2t has not. 
ll Q No. Well, now 
= when these changes are being debated, what is the 
oat standard by which the judgment is made? 
ok A LUcls Obviously (a very 
al difficult standard, there is no set.standard, per se, 
| it would depend on the assessed possible repercussions 
as of both the revision as well as of the existing line 
e as it exists. 
=H Q Well, is. ‘there any 
al other help you can give us on how these things are 
“ol decided? Who gives way? 
| A I dontt thinkwe have as 


yet had any case where anybody had to give way. I 
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| 

1 believe the philosophy of Foothills to date has 

I been that where I can point to an area which does 

| warrant a refinement or the* route orm avbi ological 
reason, that Foothills has to date accepted it as 

5 | a reason and has accepted the revision. 

6: Beyond that, not only do 

" we confront biological matters with actual route 

“ location changes, but we have another option to 

>| confront these types of issues with various other | 
sid protection measures whichwould include procedural ! 
11} measures during construction and operations ad 

ee timing measures during construction. Therefore, 
aed I assess how we could possible cope with this problem, 
al whether it is possible to cope with it from the 

Tac point of view of these other protection measures 
nig or whether it is a necessity to cope with it from 
ae the point of view of location. 

ia ‘ Q Well, do I understand 
eal that no environmental alteration that you have | 
| recommended has been refused? | 
| A tdon St think Ghat! that 
igi is necessarily true. 
cal | Q Well , tell meone’ that 
ae has been refused. 
il A I can't recall one to date, 
| ' sir. We are looking at a number now and we haven't | 
ce come to a final decision on these. 
28 || 


Q All right. Have any 


substantial environmental recommendaitons been made 


ee | for a change? 
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“| A Other than at the fist 
7. phase while we are still conducting the work in the 
3] office, the recommendations regarding the denning 

4 | sites on the Thunder rgTver and the Travaillant Lake 

| area of course were accepted. As a result of 

z field programs we are looking at possibilities right 
ly now, but we will wait for final decision on these 

8 until we get the full input from the consultants. 

9] Q So that we can take it 





i this way, that the effect of the environmentalists 
11] 

oom | on’ the iroute’so far has been’ restricted to the 

seca environmental assessment leading to the minor adjust- 


aan menta that Mr. Fawcett described. You may have 


14 | an effect in the future, but that is the effect 

saab! you have had now? 

oH 

+6 A Nop. . chink that we’ can 


1? I Gora Jittie bit further in ‘thaceare thatthe effect 
BB we have had to date and I would point to the Holmes 
io Creek instance as one, that the environmental 

| people had suggested that there is a possibility 
| there that we would be much better off to possibly 


refine the route in that location. 


isl Q But that change hasn't 

oa been made. 

ch : A The change has not been 
a "made, however, the effect has been that the geotechni- | 
alt | cal people have actually initiated a -drilling 


el program in an area where we suggested,the ygoint 
| geotechnical and environmental people suggested 


| the refinement might be possible and we will be in 
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1| a position then by the information from the biological 
| 
} people and the geotechnical pepple this winter to 











- make the decisions since we will already have the 

4 geotechnical information as well. 

5 Q Well, let's just see if 

6 | I can get this ‘question right. 

7| Apart from the minor 

ei adjustments done in the office, the environmental 

9 | work has produced to date no changes in the route? 

10 | A As a result of the 

foal summer programs, if that's what you are speaking of. 
12) Q As a result of anything. 
13! A T would say, no -- has 

14 produced the result of no changes which have been 
15 | finally accepted and drawn on the map and filed 
16 | goh_v 

17 | Q So no changes to date. 

| 

13 | . A That is the interpretation, 
19 | sir. | 
20] Q Well, now, Mr. Fawcett, 
211 I take it from what you have said that you >have 
22 had no -- or I shouldn't say you, but Foothills | 
23 | 


socio-economic consultants have as yet had no 





24 | input in the selection of the route? 

25 | WITNESS FAWCETT: A I | 

a" * believe that there has been a certain amount of | 
| 

ai considerations given to this, yes. 

28 : Q All right, who were 


eit || your socio-economic consultants? 


A I believe that Mr. 
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Burrell is heading up that section of the panel and 
I believe that he could answer that himself. I am 
not sure who he is using. 

Q Well, Mr, Fawcett, 
you have told us how you picked the route, how you 
received the minor adjustments from the geotechnicians 
and the environmentalists. I take it that the 
socio-economists whoever they are played no part 


in that process because you didn't ddscribe them. 


A initially onthe corridor 


section, no. 

Q On the route selection 
that you gave to the environmentalists and the 
geotechnicians? 

A Drannwnot. too. fami viar 
wih what they had given to the environmentalists 


on that. I believe they work together as a 


team. 


Q Well, Mr. Fawcett, 
you told us in your evidence that after the route had 
been drawn by you, as a result, of Mr. Drew's work 
you gave the route on maps to the environmental 


consultants at Lombard North. 


A That is true. 


Q And you gave it to the 


geotechnicians at Klohn Leonoff? 


A Paste os. true. 

Q Dud you give it 
to anybody else? 

A Yes, John Ellwood 
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Gillespie, Drew 
Cross-Exam by Scott 


discussed this, I believe with the other members 
of the environmental department who is John 


Burrellof course, his superior. 


Q Did you igi verit “to 
any socio=economist? 

A Le aidn'e;enos 

Q Have you received 


any input from any socio-economist? 


Any suggestion? 
Any change? 
A NOt-+as-yet, ne. 
Q Not as yet and if 
you were looking for a change who would you 


expect to receive it from? 


A Mei Burrell 

Q And you haven't 
had any suggestions from him yet? 

A Not as far as the 
direct routing is concerned, no. 

Q Not’as far as the 
route, the main route is concerned. 


A No. 
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“indicated that field checking sometimes confirms and 


Mirosh, Fawcett, Bouckhout, 

Gillespie, Drew 

Gross-Exam by Scott 

Q Mr. Drew, in question 41 
at page 24, you deal there, without reading it, of the 
importance of procedires for field verification of 
terrain typing and terrain sensitivity, and in the last 
part of your answer to question 43, which is on page 
27, as I understand it, you refer to some of the results 
of the field checking that you have completed along 
the route. Do I understand the intent of those 
paragraphs when I summarize them that way? 

WITNESS DREW: I'm not sure 
what your intent is. 

Q Well, have I summarized 
them correctly? 

A I think the summary is 
too brief for that long a paragraph. 

Q Well, point one, you have 
emphasized, as I understand it, the importance of 
field verification of terrain typing and sensitivity. 

A That 2socorrect. 

Q And you have given us 
some examples in your oral testimony and in the trans- 
cribed testimony in question 43 of the results that 
can be had from field checking? 

A Thatwisesorrect. 


Q And I think you have 


sometimes leads to minor modifications and sometimes 
leada to substantial changes. 


A That dis conrects 
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| Q And you have found that 
2 | field checking has done that not only for your work 

3 | but accidentally and happily for Dre. Moliara's work: 
a A Thatwis® correct. 

3 Q How much of the terrain 
6 | typing along the route has been field checked? 

7 A I was on this reconnais- 


@ 


Sance from May 25th to dune 20th, during which I 





9 | field-checked the entire length of the corridor -- 

10 | of) the) mainline! corridor, from the! Alberta border to 
11} the Arctic coast, and also the short lateral routes 
12 to the communities in the Mackenzie Valley. I have not 
13 | yet looked at routes to Pine Point and Yellowknife, 

14 | but intend to do so shortly. 

15) Q Yes), and Ixtakeo it. that 
16 | this field checking involves what? 

17) A In my case the field 
18] checking involves -- well, first I prepare for it in 
19 | the office. I select points on the photos where I 
20 | feel that there apt to be exposures or apt to be 
2. problems, points that: 4 wishwto dooktvatt oni the 
22 | ground, and then we fly over the corridor in the 
>| helicopter and I try to land or have him land as close 
24 | as I can to these points that I want to check, and 

25 | then 2 go on the ground, UI goitte these? points; i 

26 | ‘dig, if necessary , I pick up the material, I study 

i) 

27 | it with a hand lens, I may taste it, I make a thorough 
28 | examiation -- 
29 | Q What do you taste it cox? | 
30 A Because sometimes there 
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Gillespie, Drew 

Cross-Exam by Scott 
are certain salts, if I found salt licks, for instance, 
and to make sure they are salt I trust my tongue as 
well as my eyes. 

Q CE ene sk, CuiM.P. (Saw: “ou 
out there they'd probably arrest you. 

A NofRaCsM. Picaréegoing 
to find me out there, the bush-whacking is too tough. 

Q All right, well the 
essence of the exercise is picking out the points that 
you want to field-check and getting there. 

A Webly; alsonas I fly 
along I may see other things from the helicopter that 
I want to check, and yes, and I do get to these key 
locations as I said in my testimony. We map certain 
units and if I can check these units at key locations 
and see what their nature is, then I attribute those 
characteristics to other parts of that unit or other 
Similar units. 

Q How many spots did you 
field check? 

A Just a moment, I'll 


look in my notes to see what my number is. 


Q Yes. 
A 170 on the first go-round, 
Q And are you satisfied that 


“no further field checking is required to be done? 


A Neo, EL am not. I am going 
tobe doing the corridor againaat understand behave 
permission to do it again next month. 


Q Yes, and how many stops 
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1| do you anticipate you'll make then? 
2 A I don't know, but perhaps 
3 | half as many to fill in the gaps, it depends upon the 
4 time and the weather. 
5| Q Yes. 
6! A And also just how many 
ua things I see that need to be checked, we'll be checking 
J I think in the opposite direction. 
| Q Having in mind the 
10 | impossibility of perfection, will that complete the 
11 necessary field checking of terrain typing? 
12) A oie I don't know, that | 
13 | Gr course 1s up to the client how long we .goon with 
14] this. . It.will be in .very good shape .by then, but like 
15 | you say, nothing is perfect and still you reach the 
16) Point of «diminishing ,returns. ,We,could .go,out .again 
a next . year and do some more and improve a slight bit, 
13 but whether thete would be enough improvement to make 
19 | it worthwhile, I can't say. 
20 Q I see; and i take it 
2 | that this checking has produced a fair number of | 
22 | changes in your terrain typing. | 
23 A Welisgl'm not going. £0 
a4 go through on the photos and revise all the terrain 
oe typing until I finish my field checking, then I'm 
26 | ‘“GOingsto do it all at once, rather than go through 
27 | twice, just for economic reasons. 
28 : | ’ Q And I take it that what 
29 | you contemplate when you do it is either changes or 
Be a range of modifications which will alter the terrain 
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| 

map. 

e] A Thiet Ss. Only. part, Of it. 

7 One of the main Peaeons is just to desrribe the units, 

‘| and I want to see precisely what these units are made 

S| out of, what the characteristics are. I want to check 

6! their sensitivity in the field. I'm doing that as 

a well as revising the interpretations. In other words, 

a I'm trying to do everything when I'm there. 

2 | Q I take it that there | 
ad | was no checking whatever -- it was not possible to do | 
rat | any checking before the application was made. | 
12) A I,m not.sure what date | 
13 | Q 

| the application was made. / Well, the application was | 
\ 
my made in the spring of this year and I presume the | 
15) alignment sheets had to be printed before that. I 
oa take it the alignment sheets that are in the application 
a show none of the results of your checking. 
| A Tnacers correct, those 
| are the preliminary interpretations. | 
20 | Q Yes. Now when will the | 
21) final alignment sheets be ready? 
ee. A Tyeouldnst lanswer that. | 
23] The client would have to answer that. 
a | Q Well, I taka it that 
ce you regard yourself as having at least one more trip 
cal ’ to make. 





A I understand that I should 
have three more trips, a helicopter checking of the 
| laterals to Yellowknife and Pine Point, a helicopter 


checking of the mainline and its short laterals off 
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‘| of it, and motor vehicle checking of parts of the 
~ || 
a Yellowknife-Pine Points routes that are accessible to 
3] the road. | 
4 | 
| Q And even with respect to 
| the extensive trip you've already made, none of those 
a alterations or modifications in the terrain typing | 
7} are before us? 
i A No, they aren't. 
| Q NOweare you able to give, 
| uS any estimate as to when complete terrain type maps ) 
| will be available? 
ah A No. In the first place | 
\\ 
‘ag I don't call these maps, I call them photomosaics 
ae Q I'm sorry. 
15 | 
\ A And I don't know when 
| they will be available. Again that's up to the client 
| to set the timetable. 
| Q Mr. Mirosh, are these | 
aa check terrain type photomosiacs going to be filed in | 
aaa due course when they're ready? 
| WITNESS MIROSH: Yes; 1 think 
a I could agree with that, they will be filed in due 
i course. We haven't decided at what stage they will be 
| filed at. It may be an intermediate stage. 
ad Q Have you any timetable 
4 as to when we may expect to have the check maps? 
7 ! 
el A Off the top of my head, 
i I would say within nine months. 
< Q Mr. Gillespie, in your 


evidence at page 33 you refer to the first reconnaissance 
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1 that your company conducted in January, 1975, as a 
2 | result of which some revisions were made, and in the 
| 
3} answer to question 51 you refer particularly to one 
4| of these revisions in the north and south approaches 
| 
5. to the Wiliowlake River, and you say that the route 
} 
6 was revised to avoid steep cross-slopes. Do I have 
7] mat all correctly? 
} 
8 WITNESS GILLESPIE: That's 
9 | correct, yes. 
10 jj Q Now, that portion of the 
11) route is shown on alignment sheet 0500-01. Iwonder if 
120 you'd get that before you? 
13) THE COMMISSIONER: Is it time 
14 for coffee? Well, let's stop for coffee. 
15 | (PROCEEDINGS ADJOURNED FOR 15 MINUTES) 
16 | 
7 
is | 
| 
19 | 
20 || 
Ae 
| 
i 
23,1] 
25 | 
| 
27 | 
| 
28 | 
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Gillespie, Drew 


Cross=—Exam by Scott 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


MRieteCOtt es OL. Well, Mr. 
Gillespie, do you have this alignmént sheet in 


front of you now? 


WITNESS GILLESPIE: A Yes, 
cpp le 
Q Now, the route on the 


map is the heavy black line of course. 
A ves: 
MR. HOLLINGWORTH: Mr. 


Scott, excuse me a moment, could I just have that 


reference again, please. 


MR ecCOML= so the align— 


ment sheet? 


MR. HOLLINGWORTH: Yes. 


MR. SCOTT: Alignment 


sheet 0500-01. 
MR. HOLLINGWORTH: Thank 


you. 


MR oCOLTs: - O: And the 


highway is the thin black line to the east, 


I guess -- I am sorry west of the line. 
A chats 1s Correct. 
Q Now, you told us 


that a revision was made at the Willowlake River 
to avoid steep cross slopes. Now, does this map 


show the line before or after the revision? 


A Yes, the steep 
cross slopes I am referring to are on the north 


bank of the river approximately at mile 593 and 
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Gillespie, Drew 
Cross-Exam by Scott 


Lies in, terraineunit DR DF DR: 

Q So that we will 
be able to identify that on the map, they are 
to the -- they are toward the top of the page 


above the line,is that conect? 


A No, towards the lefthand 
side of the page. When I refer to north I sort of mean 


along the pipeline route. 


Q I see . Well, now, 
does that show the revised line? 


A Yes, that is the revised 


line. 


Q All right, now can you 
tell me where the line was approximately before 


the revision? 


A Yes, I think in that 
area it went, it probably passed a half inch 
towards the top-of the page, that would be to 


the east, in a straight line. 


Q Sovthat ac the 
point of crossing you are saying that the original 
dine would be on the paper a half inch further up 
the river? 

A No, a half inch further 
away from the river. 

MR. HOLLINGWORTH: Maybe 
we should decide which river. 


A Well, I am sorry, 


the Mackenzie River. 


MR. SCOTT: Would you draw 
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the line -- 
THE COMMISSICNER: jell, 
wait a minute, isn't this the Willowlake River up 


here? 

MR. SCOTT: Yes. 

A yes. 

Q Do I understand that 
what you are describing is that if you begin at the 

left of the page at about mile 591 and take your 
finger up to the line, what you are saying is 
that you -- 

THE COMMISSIONER: Excuse 
me, let's do that again. 

MR. SCOTT« "Q" Beginning 
at mile 591, Mr. Gillespie, can you show us where 
the original route went? 

A It is approximately 
here. Statting at mile 591 in the north and ending 

about 594 in the south and this revision is on 
the north side of the Willowlake River. ‘And the 
purpose of the revision was to avoid very 
steep side slopes and bedrock ridges which would 


have to be . crossed by the pipeline. 


Q Was there any alteration 
as a result of that in the river crossing at the -- of | 
Willow River? | 

A No. 


THE COMMISSIONER: NOw 
the original route that you have marked in pencil 


on the map before you, is that the route that 


| 
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change? 


s| Arctic Gas still intends to use? 

2 | A I really don't know, sir. 

3] | MR. SCOTT: Q Well, now 

4 in the course of making that change, was there any 

5 environnental input? 

e | A Not to my knowledge. 

a Q Mr. Bouckhout? 

d WITNESS BOUCKHOUT: A Not 

>| to my knowledge, sir, since this change was made 

Be prior to the field program. 

ah Q Well, has that revision 
ie been reviewed or analysed? 

a A Yespaf am sure it has. 

Ba Q Well, now would you 

cs tell me at that area what are the points of environmental 
= or socio - economic concern? 

; A Pecannou teil you, sir; 
iit I am sure that our environmental consultants have 

ol Pooked at it, but I cannot personally tell you | 
cad what the points of concern are there. 
ial Q Well, do you know if | 
22 there was any environmental concern about that 
23] 


A NOW eh raOsnOt.. but 
I am sure if there had been I would have been 
“aware oy Retin i 
Q I beg your pardon? 
: A i’ just ‘added that I: am 


sure that had there been any environmental 


—acaepamemaes concerns as a result of our environmental people's | 
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|! 
| look at that particular area, I would have been made 


aware Of it: 


| 
3} Q And you weren't made aware 


4, of any. 
5 | A That 2s? correct 
6 Q So therefore I may 


7 conclude that there were no environmental concerns 


3 | expressed to you? 
a A There were none expressed 
10, to me as a result of the programs that had been 
il} carried carried out to date. 
L2 } Q Would any socio-economic 
13 concerns be expressed «to you or would that be 
&& handled by somebody else. 
2 A They would not be 
16 | expressed to me. 
l | Q Did you ever hear 
13 | about any of those? 
19 A No, I have not. 
20 | Q Do you know the location) 


of the site of Fort Alexander with relation to 


| 

{ 

| 

| this line? 
| A NO; 5i0,. 1 don't. 


ea | Q Have you ever heard anything 


3 il about how the line runs now in relation to Fort 


26) + Alexander? 

27 | cnesgnes 

23 | Q Have you ever heard 
29 | of Fort Alexander? 

30 | A Yes. 
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1| Q Do you know where 
2 | wey epee Bo 

3 A No. 

1 THE COMMISSIONER: Well, 


5 I have never heard of it, where is it? 


6 Mi oCOLIse Welly, ati is). located 


7 as I understand it on the north bank of the Willow- 
3) jake between the highway and the pipeline. 

oT THE COMMISSIONER: Between 
191 the highway, between the line on the map. 


MR. SCOTT: Between the 

>| line on the map which will be the highway, perhaps, 
= and the pipeline. 

cat THE COMMISSIONER: Perhaps. 
aS MERA ecole Perhaps. 

ae Q What is the scale of 
73 this map, Mr. Gillespie? 


1s | ; WITNESS GILLESPIE: A This 


19! map is approximately one inch equals 2,500 feet. 
20 | Q BOv paket at Ene 


1 ii point where the pipeline crosses the Willowlake it 


22 || is approximately 2000 feet from the proposed highway? | 
23] A Yes. | 
os Q Yes, and Mr. Bouckhout, 
25) did you ever hear that Fort Alexander was oeeeneeae 
etl ‘at that jundion? 

27 WITNESS BOUCKHOUT: A I have 


2g | never heard that, sir, however, our archaeological 
29 | consultants will certainly be looking into that 


30} once we have defined the route in terms, of from the 
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Mirosh, Fawcett, Bouckhout 
Gillespie, Drew 
Cross-Exam by Scott 
environmental point of view in terms of putting the 
additional archaeological information into it. 
Q Welle. take 21t that 
whatever you may do in the future, thre has been 
no environmental assessment that relates to that 
juxtaposition of the highway, the line and this particu- 
lar site, Fort Alexander? 
A Our archaeological 
consultants have looked at this line and they have 


indicated I believe to date that there are no 


immediate changes to be made from an archaeological 


point of wew. 


Q They have expressed 
no concern? 

A Not to my knowledge 
to me specifically, sir. 

Q Yes, do you know 


anything about the location of historical grave sites 
on that particular portion of the route? 


A Personally ,7ino, L.«do 


not. 

Q tave syou «ever heard 
anything from your archaeologists or anybody else 
about the impact of the pipeline and the proposed 


highway on those grave sites? 


A Not personally. 
Q Have you heard any com- 
plaints about the location of the line with 


regard to that? 


A Not personally. 
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| Q Do you know where the 


| 
| 
*| native people live oe relation to this pipeline and 
| the crossing? 
| A Noy eiadon~t 
>| Q Have you any idea where 
Et the adjacent community is? 
f A Nopne dondtua sd 
3 believe that is a matter for the socio-economic people. 
a Q Have you heard anything 
oan from the socio-economic people as to where the 
vie | native people at or near this crossing live? 
a A I have not personally, | 
; Q Have you made any assess- 
Ss presume 
at ment whatever in placing the line, and I ‘approving 
the placement of the line there of the effect it 
“| may have on the wildlife or the -people? 
ts MR. HOLLINGWORTH: Well, 
4 Mr. Commissioner, I think Mr. Bouckhout has said 
20 again and again that he doesn't have anything to 
oY do with the socio-economic input. I think that is 
2 a fair question with respect to the wildlife, but 
a I don'tthink it is with respect to the location | 
“ of the community. 
ie MR. SCOTT: All right, I 
26 | 


“withdraw the question. 
Q Have you made any 
inquiries to determine where the domestic fishing done 
by native people is done at or near this crossing? 


A Yes, we did do some 
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work on that during preparation of our submission 


and that work is ongoing now. 


Q Well, where is it done? 

A E-cannot point, 1t 
Specifically, sir. 

Q Have you heard any 


complaints about the locadion of the line with regard 
to the location of the native fishing? 

A I have not heard 
any specific complaints, per se, sir, however, I could 
say that within our submission we indicate that 
we are continuing to upgrade our information according | 
to the location of the fishing locations and we 
have said that we will avoid them,if we do not 
avoid them the final alignment there will be -- 
the final alignment and timing will be as a result 
of the discussions with the people who do fish 
in these locations. 

Q Do you know anything 
about the location of a particularly important 


trapping area at or near the juxtaposition of the 


line and the river? 


MR. HOLLINGWORTH: Well, 
again, I think this is a soco-economic matter, 


Mr. Commissioner. 


MRe SCOTT: Ale right. 

THE ‘COMMISSIONER: I. think 
it is on the line, isn't it -- forgive the 
expression, that trapping is an activity conducted 


by humans with the object of obtaining -- | 
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MR. HOLLINGOWRTH: Well, 


{| 
1| 
| 
i 
2) MW taimkethetsig@irs ony the, line.) It as.a fair 
5 | | 
| question to be asked if he knows if there is a fur 
i! 
Hy : ; ; A 
4 | bearing jared an that’ vacinity but, Igdon*t think 
i 
| 
>| it is with respect to areas of traplines 
6 | MR. SCOTT: All right, let 
| me ask you if you know anything about the location 
| | 
8 at or near the juxtaposition of the proposed line 
- andthe river, of a proposed highway rest stop,that 
10 | has to do with people. 
11} A I do not specifically, 
Le sir. I would have to check with our consultants 
13 on that issue. 
14 Q Have you heard any com- 
aan plaantsiabout sthe, location .of ,the, line bearing in 
16) mind the proposed location of that facility? 
17 | A Tovdace 1 have not. 
i 
18 | 
| ! 
20 4 
1) 
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Cross-Exam by Scott 

Q Do you know the location 
of a proposed recreational facility near the location 
of your proposed crossing in the river? 

A Now eoadon t. 

Q Have you heard any 


complaints about the juxtaposition of this crossing 


at Willow River and a proposed recreational area for 


people? 

A I have heard no complaints 
to date. However, our consultants will be looking : 
into this. 

Q MeISi. 

A Further. 


O Well, Mr... Bouckhout, would 
it be fair to say with regard to this crossing that 
whatever work you will be doing in the future, and I 
am certain it will be extensive, there has been 


virtually no environmental analysis of which yau are 
| 
A NOlgEL. .lORn..c Enink. thats 


aware in this particular area. 


fair. I know there has been analysis of that area. 
I don't know if there has been analysis of those 
Sires in particular. 

Q Well, what does your 


analysis of that area tell us about the location of 


A Towould think, sir, it 
tells us the relationship of the route to the broad 
wildlife areas in the region. 


Q Well now, Mr. Bouckhout, 


| 
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as I understand it, your input into route selection 
| and the reason you're on this panel is because you 
2 are in charge of Beoce daring the analysis of envir- 
4 | onmental sensitivities in regards to the placement of 
3 |; the route, is that correct? 
6 | A that's essentially correct. 
| Q Now have you done as yet 
| 
BY any analysis of the environmental sensitivities in 
| this particular area? 
aul | A could: not say, sir; 
11} whether our environmental consultant, which is in the 
12) field right now, has in fact done so, but I assure 
— you it will be done. 
Li | Q Well, I know it will be 
1S} done, but has it been done? Have you had any input 
16 whatever into the location of this route at this place? 
a7 | A From an actual site 
18 specific point of view, that would have to be left to 
aa further input from the summer program. 
20 | Q Have you had any environ- 
| 
21 | mental input whatever with regard to the placement of 
a2 this line on the whole page? 
23) A Yes, I believe we have. 
f 
al Q I beg your pardon? | 
I A I believe we have. : 
a Q Well, what has your 
| 
alt environmental input been, and what knowledge have you 
2844 


had of the area? 


i A Our environmental input 


i__-~j as I indicated before, was from the point of view of 
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investigating existing literature when this particular 
route was being defined on a map, and of course there 
is a follow-up, and it is a continuing process. 

Q Weld, ail tight, I know 
it's @ continuing process. I mene to know now what your 
environmental people knew about this area? I've asked 
you four or five thinys that you didn't know about. whet 
did you know about it? 

A I cannot give you a specific 
list at this moment, sir. 

Q Well, would that be 
typical of the extent of your knowledge on other frames 
in this series of maps? 

A EL deonnt.kKnow, © couldn't 
Say, sir. 

Q Wellina Let. me our... to 
you quite frankly, Mr. Bouckhout, you had some input 
with respect to minor revisions about which Mr. Fawcett 
has told us, 1 put it to, you that_your environmental 
assessment is yet to be done. 

A Certainly the site 
specific detail of our environmental assessment is 


being done. 

Q Apart from the broadest 
analysis of the Mackenzie Valley, your assessment of 
-this pipeline route as drawn by Mr. Fawcett is 
substantially yet to be done. 

A I don't know what your 


definition, sir, is of "broadest". We have certainly 


| 


concent rated som the jlocation.of the,line right now, and. 
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we have indicated that we are into the site specific 
stage now, and that certainly will not be completed 
just within the next’ month or two. We certainly intend 
to continue that process along. 

Q Would you agree with me 
that your environmental assessment of the location of 
this route is a task that you're doing now and is not 
yet completed? 

A I would say we are doing 
it now. We have done it, and I would agree that it's 
not completed, yes. 

Q Well now, Mr. Fawcett, 

I refer you to question No. 17 on page ll. 

WITNESS FAWCETT: Yes. 

Q And in your answer there 
you refer to a number of meetings which were held with 
the Department of Public Works concerning the location 
of the pipeline in relation to the Mackenzie Highway. 

A Yes sir. 

Q And you say: 

"A few conflicts between the two proposed routes " 
that is the highway and the line, 

"were solved." 
Can you give us any examples of these conflicts? 

A We had one conversation 
with them that changed the location of the proposed 
line at Saline River. They indicated that they would 
be putting the cut in on the south bank and our location 
crossed where they would be putting the cut in, I believe 


we moved away about 800 feet from that. We had a 
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' conflict at the river between two mountains. We 
| moved away about 500 feet. We had a conflict on a 
a route change that they contemplated at Little Chicago, 
4 our last conversation with them that they would move 
-| away 300 feet to accommodate us in our location. 
y Q Yes. Now were these 
; conflicts resolved in the actual meetings that you had? 
3 | A Yes, they were mutually 
| resolved. 
A @) And who for Foothills 
| partécipated in those meetings? 
be A I mainly. 
e| Q Anybody else? 
al A Not on the meetings with 
is | them in Edmonton, no. 
ne | Q And so I take it that 
a what happened is that you heard the differences and 
¥ made a decision as to alteration. 
be A I was made aware of 
ne | them and we discussed it when I returned, and we | 
| mutually agreed that we could make these changes. 
5 | Q Yes, well who did you 
| discuss the mwith? 
| A I discussed them with the 
25, oher groups at different meetings that we held in | 
26 | Foothills. 
57 | Q Well, did you discuss them 
2g) with Mr. Bouckhout? 
— A I believe this was made 


P| before Mr. Bouckhout joined us. 
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Q Did you discuss them with 
any environmental consultant? 

A I discussed them with 
our group meetings with John Ellwood and myself and a 
few of the others. 

Q Well, what did the envir- 
onmental people have to say about the Saline change? 

A L*m not aware, if you're 


talking about in-house there was nothing said about it. 


Q One way or the other? 

A It would not produce any 
concern. 

Q Was it asserted that that 


was a change that was satisfactory from an en vironment- 


al point of view? 


A LTE was Satistactory to us 
aS a group, yes. 

Q Was it satisfactory to 
the en vironmentalists? 

A To our group environmen- 
talists, yes. 

Q Did they express any 


concerns about sensitivities in that area? 
A No, the reason that we 


were attempting to move out of Little Chicago was 


because of an en_vironmental sensitivity. The location 


of the highway would put us across some thermokarsting 
lakes and on this location we felt that we would like 


to have the highway moved further in so that we could 
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1 accommodate ours out of the thermokarst lakes. 
2) Q Were any concerns expressed 
3] by your environmentalists about the sensitivity -- 
4 | environmental sensitivities associated with that 
>| particular change? 
6. A This was produced from 
7 that discussion that we had. 
7 Q Are you talking about 
9 | the Saline River? 
10 | A I'm talking about Little | 
ML Chicago. 
12) Q Well, let's talk about 
13 | the Saline River. Did the environmentalists express 
14) any concerns about sensitivities in that area? 
13 | A Not to my knowledge, no. 
16 | Q Did the Department of 
17) Public Works and you discuss anything apart from 
18 | changes that wete rendered necessary because of 
19 | engineering conflicts? 
29 A Not to my knowledge, no. 
21 Q Well now, I note that 
a the community lateral, the major one that goes to 
23 Yellowknife and Pine Point apparently is to be suspen- 
| 
al ded from four highway bridges, is thé correct? 
al: A This was one of the | 
ae | “ areasthat we were looking at, yes. 
27! Q Yes, and those bridges 
28 


are at Rae, at the. Kakisa River, and the Hay River and 


at. the Buffalo River. 


ty 4 : 
B20 | A That is correct, yes. 
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| Q Have you had any discussions 
2) with any of the responsible government authorities 
3 respecting that mode of transporting gas? 
4 | A I believe that Mr. Mirosh 
5 | might be able to handle that better. He carried that 
6 further than I did. 
7 Q AI right. 
: WITNESS MIROSH: Yes sir, we 
7 | did have discussions with the Department and -- 
i Q Which department is 
Wy i 
4 this? 
ah A Department of Public 
ae Works, and we have obtained from them,drawings of 
14 their structural construction of the bridges. We have 
sil made preliminary designs for the crossings, and are 
i in the process of submitting these to the department 
all for their assessment. 
* Q All right, are they 
al satisfied that the gas should be carried by the / 
| 
40 bridges in this fashion? 
a A In the discussions we've 
me 
a had to date, they 've showed no apprehension. 
23 | THE COMMISSIONER: Showed no 
“ apprehension? 
oy A Correct; 
ad MR. SCOTT: Mr. Gillespie, 
| 
sag I refer you to question 44 on page 27 where Mr. Drew 
_ referred to his terrain typings, and I think he said 
~ | it was more reconnaissance type, faster, and an in- 
30 | 


——— expensive tool providing the foundation for the more 
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Cross-Exam by Scott 
detailed and exacting geotechnical soils and engineer- 
ing studies upon which final decisions are made. I 
Taken t+ Chat evou agree with that general observation? 

WITNESS GILLESPIE: Yes. 

Q And in your evidence you 
refer to some of the studies that you are doing. I 


see no mention of the preparation of a soils map of the 


route and facilities. 
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| 
| A Well, we have considerable 
| amount of data from existing test hole information 
4 which is available to us, and at some later stage 
: we will be doing additional drilling at site specific 
> spots. At the present time we are drilling river 
a crossings, some typical landslide areas, and some 
ie typical drainage areas. This certainly isn't the end 
a Ge the drilling, it's really just: an initial stage 
>| and there will be more drilling to confirm soil con- 
a ditions in the various sections of the line. 
- Q Well, are you going to 
an 
— make a soil map of the route? 
ol A A soil map as such? No. 
A I really don't know what you mean by "a soil map", sir. 
I Q A Getailed soil analysis 
| of the route mapped. 
19 | 
| A Well yes, we will be 
ae doing a detailed analysis of the route from the soils 
/* data. In some sections of the line there probably is | 
ag Sutfticient soils information available. In areas of 
: 
_ different types of terrain which could be classed as 
| sensitive, there watt be many addition -- or much more 
ae | additional drilling required. In terrain types which 
24 


perhaps could be classes as less sensitive, there 
probably is enough information available, there is, 
we know, a range of soil, ice, and characteristics 
in these different terrain types, and it's true that 
we may be doing moré work on these things. 
Q Well, let me ask you 


this. Are you going to do a sub-division of Mr. Drew's 
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l map that shows the soils located from place to place 

2 | along the route? 

3| ; A Noj,alidhankiuthati asamMr: 

a Drew says, the terrain typing is really for reconnais- 

- | sance, and I think as soon as we have a line pretty 

a | well established, we will be doing drilling in these 

i various areas really to confirm terrain types, or to 

a | confirm soil conditions, and we're more interested 

| from a geotechnical point of view in soil conditions 

10) rather than terrain types. We cannot design a pipeline 
11) anda facility, ox rdoja.stability analysis -on»sterrain 
a typing. Weshayve, to.havesthe-detatled information avail- | 
| able, which can only come from drilling. 

14} Q What did you mean when 

4 you said when you have the line established? 

es A Well, we're in the process 
4 ofmaking minor revisions now, and I think that each 

18 drill hole that's put in, or each reconnaissance that 

19 | is made will more accuratelyre-define the line, or 
et define the line. 
i Q Me aehawcett:, il @Mefexitvou 
21 to question .25.0n,.page, 44 .ef, your ie¢vidence, in which 
a you describe inyour answer, beginning at the cop of 

~ the page. the work, that. 4is,under way that will be 

el completed, by»the end of the summer. Is that correct? 

26 WITNESS FAWCETT: That is 

| correct. 

23! Q Yes. Now, one of the things 
29 | that you have eee that will be completed by the 
cil end of the summer is specific crossing sites of all 
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1! rivers and streams located along the proposed pipeline 





| 
2 | route. How many of those, approximately, are there? 

i| 
3 ; A I believe there is about 
4 S2Vintalty waothhaboutel2 majors ;oincluding i 12 «majors. 
5 | Q Are you suggesting that 


ae there are 32 rivers to be crossed the length of this 





7 pipeline? 

7 A That would include the 

9 | creeks and major streams, I believe. 

10 | Q Is that your information 
11} about the number of rivers that will have to be crossed 
12 | from Alberta to the Arctic coast? 

13} A That will require design, 
14) I assume I am correct in that. 

15! Q None of the others are 

Bt | going to be designed? 

17 | A ich inkor foyourmefer to 

i 
18) Mr. Gillespie he might be able to tell you what 
19 | their intentions are because he designs those. 
i 

20 | Q The reason -- before I | 
211 refer to Mr. Gillespie -- the reason that I am penceuaae 
a2 is that in your evidence you say that: 

28 | "Specific crossing sites of all rivers and 

24 | streams located along the proposed pipeline 

25) route." | 
26 ‘Now should that be amended to say that you're going 

27 | to do that work with respect to how many? 
a8 | / A Your definition of 
29'| "streams", perhaps it could be amended to the 32 

30 | that I referred to. | 


bocs 
G7. DAT ROMMW TeN esd 
Pe ae Ce 


, JuornAovor eed 
We 25 


{ 
arileqiq beeodena edt paols Bbessool semagrte Bas atevit E 





Totes oxs ,yletenmixouqgs .seott Io yase woH .edvox ‘s 


U 
iyods e#Lr os rerst svelisad I A r 
a 5 , - J P ‘ i 
-exotam Sf enibirlont ,eiofem Si Jvods Ayiw , iis ar se ‘i 
i? pmisaeppye cov osA Q i 
rit Jo dtpnel ea Bbereot sc of azerir SE ats srenit “ 
Tanilegiq iT 
, { | 
‘2 ehouloat Sls $s 4 , 2 
{ 
MI 
.2vsiie0 7 -emsatie tof on bois sxs6si9 4 e 
; f 
1oOstamroini tyoy Jers Q i et 
, F 
922015 sd oF svBn Litiw abn! erevit To tedmyn sd? Seyods ee 
(shop oOftowA eA as eastediA mort a | 
: mL ZOOS x LIIw ‘ET EE 
35803 ar atsevtoo mo I amypeus I hf 
a terte env ro ou i) ef 
benprgab ed ot pnhiop af 
’ oy TL Hardy ¥ 
i = 
Jofw wey files of alda od Anpim esa efaesilio .aM i ei 
1On? BrmpLeadbD si i?wWwEDSsG SIs anotinednk “led | Of 
} 
e203 me on? (8 | os 
DHenisonos ms I stats aoe t ost —-- siqegeliid .4M of teeter is 
\ 
-jont YER voy sonetiive mwoy ar zad> et 1 ss 
5 | 
Sig etevixr fils to eetie onideows »itisede" | rs 
i 
sitiegiq hseogotqy ads onols Saecavol ansexyse os 
"e302 »as 


pcirep os'woy cafd yee ot bebnems oc tend bluode wok’ 1a 
[yen woll OF Jueqeet nxytw wxow Jedd ob oF “s 
to NoLdviniteb svoY A 
s— off of bebments ed blyoo ot eqadzeq ,“emssx3e* 


-o7 bexrretey I sade 





Wise) REF OOR TING Ll Bs 8565 
BURNABY 2, 8.C. 


Mirosh, Fawcett, Bouckhout, 
Gillespie, Drew 
i Cross-Exam by Scott 








| 
| 
ag Q All right. Well, would 
3] it be correct to say then that you've selected 32 
| rivers for which you are going to do specific crossing 
| Sites by the end of the summer? 
5 | A I believe that this is 
7 i correct, yes. 
e | QO And an addition to that 
a by the end of the summer you're going to have site 
10 | specific .locattons of all ancillary facility sites. 
11 | A This is the wharf sites 
>| and stockpile sites that we're doing at the moment. 
13 Q And construction pads? 
14/ A Noi, not construction 
si pads, 
16 | Q Will that be done? 
7 | A That's on compressor 
18! stations which don't form part of the ancillary 
19 | facility sites. 
20! Q When is that going to 
21! be done? 
22) A I'm not definite yet. 
23) Q I beg your pardon? 
2a | A ti. Can t bev delinite on 
25 | that yet. 
26 | Q Well, that will not be 
27 | done by the end of the summer? 
ag | AOh no, not the compressor 


29 | stations. 


2A II Q So by the end of the 


2acs8 
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summer we won't have any specific information on the 


precise location of the compressor statons. 


A No. 

Q How about borrow sites? 
A No. 

Q When are we going to get 


specific information on their location? 

A I believe to have that 
confirmed would require a considerable amount of 
drilling, and this would be done at a later stage. | 

Q I am sure it will Poe ee 
a substantial amount of work, but can you tell us when 


the Inquiry and the Energy Board will receive specific 


information on the location of those borrow sites? 


A I can't at this moment, 
no. 

Q How many @ the 32 rivers 
are going to be drilled? 

A Couldti referntharnto 
Mr. Gillespie? 

Q By all means. 


WITNESS GILLESPIE: We're 
NOEAPEOPOSINgG t6PadrilLbLts2 Cérossingstduring -“thisoperiod. 
We're drilling the major crossings which would con- 


trol the location of the pipeline. These are the major | 


ten rivers being drilled in this program during this 
summer. * 
Q What, .f anything, is 


happening at the other 24? 
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A Well, we don't consider 
these major crossings, we've looked at them on the 
ground and we do not consider there's any really 
serious geotechnical problem that could not be -- it 
will -- these minor crossings will not affect the 
location of the pipeline, is what I'm trying to Say. 

Q But I take it with 
respect to the eight rivers, you're going to drill in 
the summer, that at the conclusion of that exercise 


you will be able to define the specific crossings, as | 


Mr. Fawcett has indicated. 


A Right. 
Q How about the other 24? 
A Well, as I said, we've 


looked at these in detail on the ground and we do 
not consider there's a serious geotechnical problem 
there, and the crossings of these streams will be as 
shown pretty well on the mosaics right now. 

Q When is the environmental | 
input into the precise locations of these crossings 
going to be achieved? 

WITNESS BOUCKHOUT: The 
environmental input into the precise crossings, of 


course, is partially under way right now. We are look- 


ing at the crossings as they appear on the alignment 


‘ sheets, and where any revisions are suggested by 


geotechnical reasons or other reasons, certainly the 
environmental people will look at these new crossing 
locations. 


Q Estthat part of the 
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1 multi-disciplinary exercise? 
al A I suppose you would call 
3 Petit. (an ae environmental people would be reacting 
=| to the geotechnical people. However, it is not 
5 necessary that they both be on-site at that particubr 
6 time. 
Vy Q Yes. How much drilling 
| this summer will be done to ascertain the site specific. 
- PecationvoL ancillary facility sites? 
10 WITNESS GILLESPIE: There is 
| nothing planned at this time, sir. 
#2 Q Will that be done? Will 
13) plans for that be made later? 
14 A Well, I can't really 
15 | answer that but I think that I understand there are 
| some plans available, or plans for additional drilling. 
| Bucwpernaps Mr. Mirosh could clarify this point. 
18 : WITNESS MIROSH: Yes sir, any 
19} facilities which we would plan to install will be 
20 drilled in the future. These will Merde stations, 
21 wharf-sites, stock pile sites, operations and mainten- 
22| ance facilities. 
23 Q Well, Mr. Fawcett, you 
24 | have told us that all that work is under way and that 
ag in addition further down on page 14, that you will be 
26 | ‘constructing new control mosaics , you will be doing 


low level photography of all river crossings. 
WITNESS FAWCETT: That's true. 
| 
a Q Does that mean all or 
iH 


See 32-0r 8? 
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Cross-Exam by Scott 

A That means all that we 


have planned out of.this 32. 


Q Well, does it mean 32 or 
does it mean eight? 

A I believe it's 32. 

Q And that you will be 


doing interval contouring with respect to river crossing 


designs. 
A That. Se correct. | 
Q How many river crossings? | 
A We're doing that on all 

32 roughly, I believe. 
Q Yes, and when is all this 


work going to be done and available? 

A We have the photographies 
pretty well completed on the high level, which is the 
1,000 foot river crossings are being done starting 
this next week. We contemplate going into orthophoto- 
mosaic construction about the lst of October. 

Q Well, I understood your 
evidence in transcribed form to be that this program 
was under way and would be completed by the end of 


the summer. When will the total program be available? 
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Cross-Exam by Scott 


A I am not too sure 
on their construction scheduling, but I would assume 
it would be within six or seven months that we would 


t 


have the finished ortophotomosaic products. 


Q So what we may anticipate 
is that that information in total will be available, 
let us say, early in '76? 

A It will, yes. 

Q Well, now, Mr. Fawcett, 
I'd like to turn to the community laterals and I 
understand that of the community laterals by far 


the largest is the one to Yellowknife and Pine Point. 


A In length do you mean, 
sir? 

Q Yes. 

A tT would chink so, yes. 

Q that community laterals 


inetect, occupy, what 1S it, 490 miles of which 
460 miles is the Yellowknife one? | 
A that, could be. 
Q Veo vit. 1 sin that 
neighbourhood. | 
A Roughly. 
Q Yes, and 480 miles is 
roughly half of your new route. More than half 


of your new route. 


A I guess youcould 
call it that way if you were taking the laterals 


as being comparable to a mainline route. 


Q All right, the route 
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Gillespie, Drew 
Cross-Exam by Scott 
that is not the Arctic Gas route has 200 miles at the 
top, 200 miles at the bottom and approximately 
490 miles of community laterals. 

A I agree* 

Q Yes, so that the 
community lateral project is a very substantial 
proportion of the different pipeline from the 
Arctic Gas application? 

A Yes. 

Q And I take it that 
it is a kroject that has been weil publicized? 

A ieamxcnotausure: 

Q Well, now -- : 

THE COMMISSIONER: Arctic 
Gas has heard about it. 

MR. @SCOnir: ono TMeakenit, 
would it be correct to say that the process that you 
followed in selécting route, the mainline route, 
was followed in exactly the same way in selecting | 
the community lateralis? | 

A I think I'd reverse that. 
We did the mainline route first. 

Q All right, well, let's © 
take the Yellowknife community lateral as an example, 


as the most important one. Do I understand that the 


“process of selecting a route was conducted in the 


same way as the process you have described in selecting 


the mainline route? 


A Yes, it was done in the 


Same way. I think this isi true of a lot of the 
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Gillespie, Drew 
Cross-Exam by Scott 


tansportation system right-of-ways that we would 
be involved in. Initially this is done in all cases. 

Q But you would in 
planning the Yellowknife lateral, have selected 
control points in the same way you have described 
earlier? 

A Thiateas Erue, 

Q Yes, and you would have 
selected a fifteen mile corridor -- 

A That is true, also. 

Q And youcwould have 
come down in the same way you described in a three | 
mile corridor. 

A EeLUvagree : 

Q And then you would. have 
come to Mr. Fawcett drawing a line on the map in 
the way you described with the mainline corridor. 

A After we had the 


terrain typing, that was true ;*yes. 


Q And you would have 


abng the way the same inputs. 
A That +s*true also’ 
Q And when you had drawn 
the line on the three mile corridor to Yellowknife, 


you would have referred that line to Klohn Leonoff | 


A REhis is “crue. 
Q And did they make some 
minor adjustments with respect to that line as 


well? 
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1 A We've had the adjustments 
2) made by Klohn Leonoff given to us and we've incorporated 
3 them into the final routing. 
4 Q Yes, and were they 
5 | what we would call minor adjustments? 
6 | A I believe so. 
My Q And how about the 
z environmentalists, have they suggested minor 
9 | adjustments? | 
= A It was referred to them | 
11) and I .believe that they are carrying ongoing studies | 
12) too verlfy that. : 
BY Q Well, have the 
I 
14) environmentalists made any revisions in your line 
13. to Yellowknife and Pine . Point? 
16 | A Not as yet, no. 
Le Q Well, Mr. Bouckhout, 
18] what do you sayabout this? 
19 | WITNESS BOUCKHOUT: A What | 
20 | Mr. Fawcett has said, sir, is true, we have not | 
ay not made any revisions in the Yellowknife lateral 
22 | line. We appreciate that the data base for that 
23.) particular area is considerably less than the 
24 data base for the mainline and we are currently 
25 | undergoing studies which I might indicate are much 
a more intensive studies than for the mainline route | 
27 | to look at the location that has been drawn to date | 
23! relative to environmental matters. 
29! Q Mr. Gillespie, has 


not any drilling been done on the ‘Yellowknife lateral? 
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| 
| WITNESS GILLESPIE: A No, 
2 | 
\ Siz. 
34 
| Q Is any proposed? 
4 
| A Not at this stage, 
5 
h no. 
6° 
Q Mr. Drew, have you 
7 il 
t already checked this section or is it one of the 
oe 
| ones that you are going to do in the next survey? 
9 | 
} WITNESS DREW: A No, this is | 
10 
\ one that is coming up very shortly. No, I have 
11 | 
only checked the mainline and the short laterals 
yagi 
i from it so far. | 
3 | 
i Q Yes, so the tenain 
14 
type checking on this portion of the lateral requires 
15 | 
to be done. 
16 
A Yes7. that «s' riont. 
7 i 
| Q When do you think that 
18 lr is 
} that will be done? 
195 | 
[ 
i A September. 
20 ji 
| Q Well, MR. Bouckhout, has _ , 
oy | 
| any preliminary analyss been made of the environmental | 
22 | 
| sensitivities on the Yellowknife lateral? ) 
a3 
| WITNESS BOUCKHOUT: A _ We have 
Ades i ' 
| looked at the routing, however, as I indicated, sir, 
25 | | 
t the data base there is very skimpy and I might say . 
26): | 
i that I am not confident that we have done the 
27 | 
| final job in that case and certainly we all appreciate 
oer 
that and are carrying on studies now to attempt to 
29 | 
! generate the data base which was necessary. | 
30) | 
Q Are you satisfied with | 
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1| the general routing? 
2) A I could say that I am 
3 satisfied with the general routing weweom thespoint of 
a view that Mi. PRawcett chasidone) it, meut I can't say 
5 that I am satisfied from the point of view that 
6 | we have completed our environmental input into that 
7 routing. 
3, Q Well, would you agree 
>| with me that for this 490 miles, over half of your 
10 | new pipeline, a third of the entire pipeline, no 
11} environmental assessment has been made at all of 
le any consequence to this stage? 
ee A Yes fn wouldesagneec, 
14 Q And that, I take it , 
ad is why there is no environmental material filed 
160 whatever with respect to the lateral? 
17, A Thatebsicorrect: 
13 THE COMMISSIONER: The 
15 | environmental assessment on the mainline has not 
20 been done either. | 
a) A hididndétesayothatgwsin. 
22 | Q I thought you said 
ad earlier that that had not bean done. 
24 A Environmental assessment 
—o has been done on the mainline. It is a matter of 
26 | “getting down to site specifics and definition and 
27 | I suppose it gets down to the semantic problem of 
os what constitutes an environmental assessment. We 
25 | certainly have assessed it from the data base and 








30 | : : ; 
Pie cteoniinail we are now assessing it from our field studies, so 
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Cross-Exam by Scott 


it's a phasic process narrowing down to site specifics. 

Q Well, didn't you agree 
with me, Mr. Bouekhout ,that it substantially 
remained to be done on the mainline? 

A z don't recall having 
agreed to the substantially to be done. 

Q Well, let me ask you 
now, that apart from making some minor revisions 
to Mr. Fawcett's line, there have been no changes 
advanced or recommended or implemented by the 
environmentalists on the mainline. 

A Sincethe line has been 
drawn, sir, we have not accepted any changes as 
such. I agree that muchlas to be done. 

Q The business of 
advancing changes, negotiating changes or accepting 
Mr. Fawcett's line remains by the environmentalists 
to be done. 

A Yes, I would say as a | 
result of the summer programs, etc., yes. 

Q All right, now, coming | 
to the lateral you told us that there was no en- 
vironmental volume and I take it that there is no 
environmental map filed either here or before the 
National Energy Board. 

A Thatati serorrect< 

Q The alignment sheets 
for the laterals show no geotechnical information 


whatever, isn't that correct? 


A I would refer that 
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“recently filed its application, but we want to know 


Gillespie, Drew 
Cross-Exam by Scott 


question. 


WITNESS. MIROSH: A That 
is correct, there was drilling done on that 
portion. 
Q Yes, and there is 
no drilling done or shown on any map filed either 
here or at the National Energy Board. 
A Gorvect tori that’ portion. | 
Q And I take it therefore, 
it would be correct to say that for this 490 miles 
what you present to the Inquiry is substantially 
a line that Mr. Fawcett in his office has drawn on 
aimap; Isn't that correct? 
A Well, I believe Mr. 
Fawcett certainly has drawn the line. There had 
been discussions of routing with Mr. Fawcett and 
others, albeit of a preliminary nature. 
Q But it's drawing a 


map in your office. No one's even set foot on it, 


have they? 


A The program to investi- 
gate that portion of the line is being undertaken 


this September. 
THE COMMISSIONER: Well, 


Mr. Mirosh, we understand that Foothills only 


where you are at in this thing and if you haven't 
anyone from Foothills set, foot on the 490 miles of 
laterals -- lateral lines, we want that clearly 


understood if that is really where this thing has 
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Gillespie, Drew 

Cross- Exam by Scott 
gotten to. We know that you have got work underway 
and you are planning further work, but we are here to 
examine the impact that your line will have and 

we appreciate that you've opened up another area 

of impact by proposing these laterals. 

Now, we understand the 
reason why Mr. Blair has put them forward, because 
he feels that the people of the North should be 
supplied with gas at rates subsidized by southern 
customers. We understand that from his evidence. 
But if those laterals are built, therewll be an 
impact on the environment along an additional 
490 miles and if Foothills has not had anyone on 
the ground along the route, we want to know that 


now so that we understand how far you have gotten. 
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A Sir, perhaps I could 


amplify a little bit more on what we have done. There 


have been over-flights of the route following preliminary 


drilling of lines on maps. There have been investigat- 
ions of the river crossings by car, and that's how the 
decision resulted to consider crossing on the bridges; 
but as to detailed field work, that is coming up this 
September. 

Q EP tave it that the loca= 
tion of the construction, the geotechnical problems 
associated with this lateral will obviously affect the 
cost Or, Instarling: 1t. Is my question sodvious that 
it hardly needs to be answered? 

A Yes? oir, "although © might 
explain that the Yellowknife-Pine Point portion of 
the line is the most o r the portion of our proposal 
which is most similar to that which we have faced in 
Northern Alberta. So that in a sense our concerns are 
not as great as they are in the portions where there 
is permafrost. 

Q Well, what I'm concerned 
about is you may have observed that it has been asser- 
ted that persons at Yellowknife and other communities 
will save $500 a year for gas if the Foothills project 


is supported and approved. Now I put it to you that 


“without knowing precisely where the line will go, how 


te wel go, iow Le wise be constructed; it's “imprudent 
to say the least ta make that kind of assertion. What 
do you say, Mr. Mirosh? 


Da Well sir, we 
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1 have based our capital costs upon working with consul- 

2 tants who in turn have worked with a contractor to 

3 | determine the implications of Const euctingd utiigd —pOLLt on 

4 | of the line, and as I have stated earlier, their 

5 | Opinion was that that line in majority is similar to 

| what they are familiar with in Northern Alberta, so 

7| that in coming to capital cost assessments, it was 

| not that imprudent of us to take that approach. 

9 | Q Do you think that the hard 
10 | rock around Yellowknife looks like Northern Alberta? 
ul A No sir, but there is 
ial rock in Ontario and these contractors and consultants 
13 | have built through hard rock before. 

14 - Q Do you know whether 

15 | or not there is permafrost along these laterals? 

16! A I would suspect there 

17 | might be some permafrost, but I'm not aware of it. 

is | THE COMMISSIONER: Mr. Drew 
1s) wanted to add something. 

20 | MRE poOCOLTLTs Lim sorry. 

21 | WITNESS DREW: Yes, there 

22 | are permafrost in places , in what do they call it, 

23 discontinuous permafrost zone, and of course they have 
24 | had problems here in Yellowknife with buildings, 

25 | because of permafrost in pockets between the bedrock 
56 | ‘himmecks There is also, I believe, isolated occurren- | 
27 ces of permafrost in Northern Alberta and in North- 

28 | eastern Alberta. Of course you have the Canadian Shield 
29 | with hard rock just as you have here in Yellowknife. 
iy! 


i THE COMMISSIONER: Yes, but 
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haven't built pipelines in North-eastern Alberta, have) 
you? The Alberta Gas Trunk Line goes to the north- 
west sector of Alberta, but there's no permafrost there, 


is there? 


WITNESS MIROSH: Well, sir, 








I'm not entirely certain but I would suspect that there. 


7 i] 
| may have been some permafrost on the line up to Zama 
8 | 
| and the permafrost may have been encountered in the 
9 | | 
| line which Westcoast has built into the Northwest 
10 | ot 
Territories. 
Wh | 
THE COMMISSIONER: Well, do you! 
12} | 
mean the Pointed Mountain line? 
U3: | ; 
| A Yes sir. 





aS - 
i Bale OMT SBT ONE Rat's another 


story. 








a8 MReroCOLT er O INE. Bouckhout, 
” you explained at one point, I think it was you in 

ici any event, that in yar judgment your proposed south of 
vid fort Simpson route was preferable to Arctic Gas's 

‘cal because of something to do with the Ebbutt Hills. 

rea What was that all about? 

a WITNESS BOUCKHOUT: I don't 
cal believe, sir, that it was me who explained that 

oe particular point. 

| Q Well, I think somebody 
“i “on the panel indicated that one of the virtues of the 
Sal -- of your route adjacent to the Ebbutt Hills was that 
ys) 


1it=dzdnt go through the Ebbutt Hillis. 


THE COMMISSIONER: Well, that 


ae was a proposed International Biolo,ical Program Preserve 


Par — en 7 aw eo 
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1 as I understand it, and you sought not to cross the | 
< plateau, or you are remaining -- you're lengthening 
3 your dine byol 1/2 miles to go around the Ebbutt Hills 
‘| and thus staying 750 feet below the plateau. I just 
5 want you to know I've been listening. That's right, 
6) isn tote 
71 Witness Mixoshk A. That's correct. 
5 MR. SCOTT: Well, do I under- 
4 stand that -- 
10 | MR. HOLLINGWORTH: That was 
11| in Mr. Mirosh's evidence. 
a MR. SCOTT: Yes, it was, you 
a are quite correct. 
14 | Q Have the environmentalists 
mig any views about that particular route as compared to 
16 the Arctic Gas route? 
17 A Sir, are you asking 
18 myself or Mr. Bouckhout? 
~ | Q Well, I'm asking either ! 
an you or Mr. Bouckhout. | 
on. WITNESS BOUCKHOUT? Well, 
22 | as regards to our route location and relative to 
23 Arctic Gas' location, I don't recall having made a 
— direct comparison of one with the other. 
25 | Q Well, Mr, Mirosh, what | 
“ao do you say? | 
27 WITNESS MIROSH: Well, sir I 





think in assessing .our routing we wanted to consider 


| : A : eat 
| those things which we felt were significant, or that 
| 





————;' we felt we should stay away from because of concerns 
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Lj of others, and this particular I.B.P. site was 

2) brought forward to us by our own people who may have 
3 had input from ano consultants advising us that it 
4 would be prudent for us to stay away from the I.B.P. 
5 Site,which we subsequently did. 

6 Q And when you in your 
mM evidence on page 4, in answer to question 5, Say: 

8 "We were advised by our consultants that a 

9 crossing of the Ebbutt Hills Plateau should 
Lo be avoided as it is generally known that this 
L1| area is a proposed International Biological 
ae Program site,” 
13; who did that advice come from? Who were the consult- 
ia ants? 
sal A Well, I think the 
Tey advice came to us directly from our environmental 

a department, and as I say, they were probably advised 
13 | by their consultants, Lombard North. 
a Q Well, Mr. Bouckhout, is 
20 that the view of Lombard North, that you should avoid 
“ia the Ebbutt Hills for that reason? 
22 WITNESS BOUCKHOUT: Yes, I 
a3) believe it was. 
ae Q Is that in your view a 
2 justifiable policy approach to planning a route? 
; A I can't speak to a 
pial justifiable policy approach. It was our philosophy it 
sl would be a good idea-to avoid it, if at all possible. 
ie. Q Yes. Well now, Mr. 

30 | 


——___ Fawcett, in drawing the laterals I take it you had 


ae) A vy =a = 
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access to the land use maps. 

WITNESS FAWCETT: Yes. 

Q. And indeed you essentially 
drew the line onthe land use maps, didn't you? 

A I believe the ones that 
we had available, yes. 

Q Did you know that in 
drawing your line to Yellowknife and Pine Point you 
crossed through three I.B.F. or I.B.P. areas? 

A I believe that Mr. Bouck-. 
hout is aware of one of them at least, anyway. 

Q Well, are you going to 
-- you make a fuss about something that you did at 
the Ebbutt Hills, and on this lateral at Yellowknife 
you pas s_ through three I.B.P. areas, one of which 


is leased to the Univerisityff£f Alberta for a 


particular project. 


A I believe that's true. 

Q Well, are you going to 
do that? 

A Yes, 1 think Lf we can 


waery It. a little curthner, if we could, with Mr. 
Bouckhout, I believe he has looked into that. 


WITNESS BOUCKHOUT: Yes, I 


_ believe personally that I am aware of the fact that 


we cross the Hart Lake I.B.P. site, which as you have 
indicated -- 
THE COMMISSIONER: What lake? 


SOrry. 
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A Hart. 
Q Hart. 
A Which, as you have 


indicated, is leased to the Department of Zoology, I 
believe it is, at the University of Alberta. I was 

not aware of that particular point at the time that 
Mr. Fawcett was drawing his map, however, subsequent 
to having found that out I have undertaken to discuss 
this issue with Dr. Fuller, who is in charge of that 
particular site, and I believe the reason it was made 
a site was because it was initially made an investiga- 
tion field station because it is a representative 
wetland area, and as a result of that a great deal of 
information has been generated on that particular area. 

I discussed this issue with 
Dr. Fuller, who is in charge of the Hart Lake Station 
and has great knowledge of the general Hart Lake 
region of that particular I.B.P. site, and we came 
to the mutual conclusion which I wouldnt say is a 
tinal conclusion, but which is a mutual conclusion 
that driving a pipeline across that site would 
probably be a good idea in that we had a very substan- 
tial data base from their initial studies, and would 
then be able to produce an analysis of what happens 
after a pipeline is put across. 

Q They certainly will, 
there is no doubt ebout that. Were you aware of the 
other two sites that are mapped on the land use maps? 

A No, 2 don’t recall 


having seen those. 
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Q -L trust as you'll be 


doing your work in the future, let me give them to you. 


There's site No. OO map sheét 85-F, and site No. 
49, map sheet 85-F as well, both atFalaise Lake. 
A PmLonit, Sir, Sayechat 
I have contacted the office of C.C.1I.B.P., Panel No. 
10, and they have provided maps with me and I'm not 
aware that on the most current maps that we actually 
do cross these particular sites. They have indicated 
to me that one or two of the sites in the region 
have been taken off the list as of recent. 
THE COMMISSIONER: Well, just, 
COuULds lo ace page 27, 1 think Lt was Mr. Drew ‘said: 
"Virtually allot our lateral corridors. are 
in new territory, some not even covered by 
the Geological Survey of Canada open file 
maps." 
So that the situation you're in is drawing a line on 
a map,over-flying the line once you've drawn it, in 
territory that has never been surveyed by anybody for 


any purpose. Is that what you meant, Mr. Drew? 
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WITNESS DREW: Open 


file maps I am speaking of the surficial geology 
and terrain sensitivity open file maps. Now, there 
have been some very small scale bedrock geologic 
mapping done in that area and of course I know 
nothing about land use or biological maps and so 
forth. I am speaking of the surficial geology, 
open file and terrain sensitivity mapping. 

Q Well, the Geological 
Survey of Canada is an institution that for fifty 
years has been conducting geological mapping of this 
vast country all over the place. If you are going 
to build a road or a mine or a fipeline or anytning 
else, you always Sart with the work already done 
by this institution, isn't that what happens? 

A theatais COrrecun We 
did look at the bedrock geologic maps in this area, 
however there re very few bedrock outcrors except 
in the stretch from Rae to yellowknife where you 
are on the shield. In the other part, bedrock maps, 
this indicates there is quaternary ccvsr cr someting 


but that isn't -- 


Q What cover? 

A Quaternary. : 

Q Do you want to spell | 
wor 

A O-ULA. TSB. R.N.A. Rey 


Those are the youngést geological deposits, the 


surficial deposits and so forth and of course we have 


to know not that something is quaternary, but what | 
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Cross-Exam by Scott 


I! it is, whether it is alluvial or a lake or just what 
| type of deposit and that information isn't published 
or available for most of these long laterals to 

| Yellowknife and Pine Point which constitute most 

H of our lateral mileage. Therefore we didn't have 

as much information to start with and had to depend 
much more upon our judgment in interpreting the 

| air photos. 

| MR. SCOTT: 

| Q But Mr. Fawcett, 

| the land use maps are available, and you had them 

i when you drew the lateral to Yellowknife? 

WITNESS FAWCETT: A I believe. 
that we had all of them. I am not certain whether 
we did or not. 

Q Well) if vou. didn't. have 
all of them, it was because you didn't ask for them. 
| They) are-jall. available, arent. they? 

} ; A Well , JT assumethat 
fi they were available and we referred to them, yes. 
Q All right. Well, 
now, Mr. Bouckhout, what is the environmental view 


going to be about these three I.B.P. sites? 





WITNESS BOUCKHOUT: A _ Well, 

} sir, I think the environmental view is going to be 

again as: our philosophy inyptalking«to-the I.B.P. 
! ‘people ahout these sites. As I have already indicated 

I have talked to them about the Hart Lake Site and 

we had«.discussed it_in terms of the idea that it 
probably would be a good idea to cross this. Now, 


I am sure that in other cases for any other sites 
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1 which we do cross. If it is in fact our view that 


} it would not be a good idea to cross these then we 


ay would certainly take measures to look at relocation 

4 | around these sites. 

5 | Q I see, none of that 

6 has yet been done? 

"| A No; jietnas NOty scan, 

a MR. SCOTT: Those are 

| all the questions I have, thank you, members of 

ae Ene =pane l* 

41] THE COMMISSIONER: Any 

12 re-examination, Mr. Hollingworth. 
13 RE-DIRECT EXAMINATION BY MR. HOLLINGWORTH: 
14) Q Just a couple of ques- 
cial tions Mr. Commissioner. Mr. Fawcett, in the cross- 

16 eGxamrnatwon = by Mrs SCort, the question ‘of input 

a from socio-economic advisors came up. I just 
18 | wondered, it seems to be somewhat at odds with the 

\ 

19° evidence given by Mr. Mirosh, and I just wish : 
od you would clarify, was there any socio-economic 
an advice given at all on the routing of the Foothills | 
22 | line? | 
23 MR. SCOTT: Surely that | 
sled question has been answered. 

25 THE COMMISSIONER: Well, 

me ‘I think that we'll allow it to be answered again | 
a thente. Carry” on’ 

28)| | MR. HOLLINGWORTH: Thank | 


| you, sir. 


Pes 00] WITNESS FAWCETT: A In the 
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“hisesterrain typing and we look at that refinement 


Gillespie, Drew 
Re-Exam : 


initial routing, if we may, we did concern outself 
with trapping areas both in the Travaillant 
Lake area and again around the Fort ‘Simpson area. 
Initially we also looked at the compressor staticn 
locations of which we moved out of the Fort Good Hope 
area by six miles. We did have certain input that 
way, but in conjunction with this, we did have 
numerous meetings between the groups, of course we 
did have the socio-economic personnel with us and 
it resulted in the final location of the line as 
shown in our application. 

Q And onc. Mirosh.. in 


the -- particularly in the cross-examination by Mr. 


“Scott, there seems to have been a lot of emphasis 


placed on terrain typing, and then some discussion 

of the geotechnical aspects. I wonder, if for 

clarification, you might just give us some idea 

of the relative -importance of the terrain typing 

as opposed to the subsequent geotechnical work. | 
WITNESS MIROSH: A Yes, Sir. 

The terrain typing which we engaged the Sproule 

Company in was to allow us to prepare preliminary 

routing by using the sensitivity analysis that 

Mr. Drew has come up with. Subsequently of course 


Mr. Drew has been in the field and has been refining 


Drimarulvyeto ©“efine: the corridor £0 that in. the 
event that we have revisions that we wish to 
consider, lateral movements, we would then have 


a refined terrain typing analysis so we could again 
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look at a preliminary move if we had to do so. 

But in all cases we look upon terrain typing as a 
preliminary stage 6 be followed subsequently by: 
site specific geotechnical information which 

includes both on site visual inspection and 

drilling. So for the design of the pipedine 

I would like to emphasize that it is the geotechnical 
input that we feel is important, whereas the 

terrain typing does help us define the preliminary 


corridors and routes. | 
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Re-Exam 

1 Q One last question. Mr. 

2) Fawcett, I believe that you indicated to me that you 

3 | were somewhat in error on your experience in South- 

4 western Ontario as to who you had been working for. 

>| WITNESS FAWCETT: Yes, I 

6 | think when that did come up I mentioned that it 

7| was Dome, and it should have been Union Gas. 

| MR. HOLLINGWORTH: Thank you, 

9 | those are all the questions I have. | 
Jo THE COMMISSIONER: Well, thank 
| you very much, Mr. Drew, Mr. Fawcett, Mr. Mirosh, | 
12] Mr. Bouckhout, and Mr. Gillespie. We appreciate very | 
13) much your coming here to discuss these questions with | 
14] us the last two days, and in sharing your knowledge 
15 | and experience with us, and I know you will understand 
16 | that it is Mr. Scott's job to ask the toughest questions 
17 | he can think of, and that's the way we proceed in this 
5 Inquiry, and it"S certainly no reflecton on the regard 
% in which we hold all of the witnesses who take the | 
cil trouble Y*to’participate in the Inquiry. SO7eiLs 
_ panel will be excused then, and I have no doubt we'll | 
aa see you all again in September, at least most of you. | 
oo 1 (WITNESSES ASIDE) | 
tl | THE COMMISSIONER: Now, the | 
25 | formal hearings will be adjourned until Monday, September 
26 15th, at one o'clock, when we will continue the presen- : 
27 | tation of the Foothills" evidence. 

28} I want to make it clear, Mr. 
Hollingworth, that I expect that we will be working 
30 | 
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week of September 22nd to complete Phase 1, and to 
consider the evidence of all of Foothills' panels 
but I expect that they will be presented in the way 
that this one has, that is with regard to the 
differences between the Arctic Gas proposal and tke 
Foothills proposal, and I am grateful to Mr. Gibbs 
and you, and to the panel, for having sought to 
highlight the differences in this evidence yesterday 
and today and not taking us back to Grade 1 and going 
throughoitvad 1 ooncet agains Not thatw#l: didn’ trappre- 
ciate and enjoy the evidence of the Arctic Gas panels, 
but I'm making the point that we don't have to go 
through it all over again, and I'm interested in the 
differences so that when we return on the 15th, I 
want your panels to be ready so that we can work 
very hard throughout that week and the week of the 
22nd and so that we can consider the differences as 
highlighted by the panels that you will be calling. 

I am going to try very hard 
to complete Phase 1 in those two weeks because it's 
important that we should do so. 

Now I'm going to ask Mr. 
Scott to consider with counsel a program that would 
involve the combining of Phases 2 and 3. It seems to 


me on reflection that it may well be that by combining 


* those two phases it would be possible to avoid the 


duplication of evidence that we are likely to hear 
in Phase 2 in Phase 3 when we come to Phase 3, and 
Since Phase 2 is a phase that I think we all expect 


will not take more than two or perhaps three weeks, 
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it may well be -- and I ask Mr. Scott and counsel to 
consider this so they will have an opportunity to 
confer when we reassemble on the 15th -- to consider 
the combining of those two phases. 

But let me reiterate, Mr. 
Hollingworth, that we know that Mr. Gibbs and you 
have worked in very difficult circumstances to 
assemble the panels this week, and I didn't help you 
by choosing to give one of the panels, but we are 
going to have to ask you and the members of your 
panels to work very hard between now and the 15th 
-- that is three weeks -- so that we will have the | 
panels ready to go and each ready to follow the other, 
even if that means that they have to sit here fora 
day or two before they are called upon. We are losing 
a week this coming week, and while no one really can 
object to having an extra week at the end of the summer, 
an extra week when one doesn't have to come here and 
listen to these panels, useful and worthwhile though 
that is, I really want to make up the time if we can. 

Consistent, though, and I 


hope I don't ever have to reiterate this again, con- 





sistent with ensuring the right of Foothills to a 
fair hearing. But when we go to the communities we 


| 
only have so much time, and that means that some | 
| 
| 


‘of those people have to present their evidence at 


two o'clock in the morning, and if we can require 
ordinary people living in the communities to do that, 


we can require it of eminant profession people such as 


Ferg : ke 
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the members of the panels. | 


So we will adjourn the formal 


and the Inquiry itself is adjourned until tomorrow when, 


3| hearings until Monday, September 15th at one o'clock, 
we will convene at Trout Lake, that is tomorrow the 
| 





6 | 23rd; we will convene again at Nahanni Butte on the 
7\ 24th; we will convene at Fort Simpson on September 
: 8th and during that same week we will be convening 

| hearings at Wrigley and at Jean MarieRiver as well, 
10 | returning here on September 15th at 1 P.M. So we 
11} stand adjourned. 


12} (PROCEEDINGS ADJOURNED TO SEPTEMBER 15, 1975) | 





























Canada. National 
Energy Board. 


AUTHOR 


Mackenzie Valley pipeline inqui 
aries 


eo 
SS eee ee 


DATE DUE 












Fema 


ie eho. * SS i, aah hg 
Rs ek Bg OAS eS. Ai ee 
y 3 pee ME 
Pe aa as =< 


tet 
Me ee ie 





Es. 


“3 as 








Bee ADE Cer ee Les ae: EM IGA Ree ee ee Re ae eee Fe embeds pueke aston 





















: Governmei 
-74M21 Publications 
MACKENZIE VALLEY PIPELINE INQUIRY 
| 
IN THE MATTTER OF APPLICATIONS BY EACH OF if 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A i 
RIGHT-OF-WAY ‘THAT MIGHT BE GRANTED ACROSS if 
CROWN LANDS WITHIN THE YUKON TERRITORY AND ii 
THE NORTHWEST. TERRITORIES; and 
{bo} FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, if 
FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE 
and 
IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE | 
PROPOSED PIPELINES 
(Before the Honourable Mr. Justice Berger, Commissioner} 
Yellowknife, N.W.T. 
September 15th, 1975 | 
PROCEEDINGS AT INQUIRY 
A 
SSS SS ee ee ee 
Volume 61 
3y7 
M835 
Vo}. ol CANADIAN ARCTIC 








Al What Tb Ore pinto do phe, 
4299 CANADA WAY, 
BURNABY 2, B.C. 





ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 


hte 


























APPEARANCES: 


Mresiboneu,  ccCott, 0.C. 
Mr. Stephen T. Goudge, 
Mr. Alick Ryder and 
Mr. Ian Roland 


MrpeeDeyM. Goldie, 9.C. 
Mr. Jack Marshall, 

Mr. Darryl Carter, and 
Mr. John Steeves 


Mr. Reginald Gibbs, Q.C. 
Mr. Alan Hollingworth 


Mr. Russell Anthony, 
Prof. Alastair Lucas 


Mr. Glen W. Bell and 
Mr. Gerry Sutton 


Ms.-Leslie Lane 


Mr bhOhn Veale and. 
Mr. Allen Lueck ; 


Mr. Carson H. Templeton 


Mr. David Reesor 


Mr. Murray Sigler 


“4 





CANADIAN ARCTIC 
GAS STUDY 17D. 


a SEP 19 1975 
& LIBRARY 


a 






(i) 


for Mackenzie Valley 
Pipeline I@sve ph biseya, 


for Canadian Arctic Gas | 
Pipeline Limited; 


for Foothills Pipelines 
Ltd. 


| 


for Canadian Arctic 
Resources Committee; 


for Northwest Territories 
Indian Brotherhood and 
Metis Association of the! 
Northwest Territories; | 





for Inuit Tapirisat of 
Canada and the 
Committee for Original 
Peoples' Entitlement; 


| 


for the council for the ; 
‘Yukon Indians 


for Environment Protect- 
ion Board; 





for Northwest Territorie 
Association of Muni- 
cipalities 


for Northwest Territorie 
Chamber of Commerce 


"e 7 md ~ MY 45 ves 
* 7 ; , } 
a Py cn si y [ 
“G's | * 
7 Ah, + & hs 7 pe 
_ 4 fi M 


Poe 
Pre 
‘ a i > 
aa ‘ bad : 
: vomashad 
ow oo —_* 
ttone *.S: ck aM 
; Tur iS V2 aM 
iwYys 7? } . oF 
(ein a 
‘ Y ss 
ae a he eo +s 
~ . m: “A ; 
7 a 4 
: ‘) ? dé ® 
( 
‘ ; wf 
if 
7 P 5 
, 
om a q 
4 # 
oe 
49 Ute: CoS el 
1.4 t 
44 in 
t ahi. -o.” a A 






51, Wid HAICAMAY 
UTy , aU 2A) 4 a 


Sees 





aa "2 





ALLWEST REPORTING LTO. 
BURNABY 2, B.C. 




















INDEX OF WITNESSES 
WITNESSES FOR UNITED STFELWORKERS OF AMERICA 


He tie LEV ENS 
R. GARLICK 
D. WILSON : 
Sis COON 
K. WALLDIE 
F. NENDSA 
Be MGRATE 
-~ In Chief 


WITNESSES FOR FOOTHILLS PIPE LINES LTD. 


E.A. MIROSH 
R.M. LAZERTE 
D,. HENSCH 
- In Chief 
- Cross-Examination by Mr. Marshall 
- Cross-Examination by Mr. Bayly 
- Cross-Examination by Mr. Scott 


8600 


8625 
8651 
8691 
3693 





_—— 


( 
@Y1 S447 AGL QIILHTOOT HOT aa2eIurIw 


(fede seh 
yvivead 


4#o0c¢ 


agdeuwerw “Fo Kea 
aoreama to Bastanomenire GaT THe non aresaimt 


eusvare. tek” 

ROTIAAD sh. 

WOSIIW «0, 

2003. ,e& 

41 : a 

A «% 

TEAAOM ca 
teLfo nl ~ 


H2O0A1M -A.S 

STAISAL »M.A 
BDeuSH .d 

Sekt. aL. ~ 


mM yd qoksanimsexa-220%9 - 
+. as: noisenltMexd-e207)) - 


» <i 


yd nolttocntoaxKi-ee0r) = 


















ALEWEST IREPOR TING UL-TO. 


BURNABY 2, B.C. 

















238 


INDEX OF EXHIBITS 


Slide re Alberta Gas Trunk Line System 


Information Re Capital Costs 


Detail on Cost of Gas to Northern 
Communities 


Charts Re River Crossings 


Travaillant Lake and Thunder River, 
Denning Areas 


Memo re Selection of Corridor 


Maps re Original Corridor and 
Actual Route within Corridor 


Klohn Leonoff Reports 
List of Fnvironmental Reports and 
Studies Relied upon by Fnvironmental 


Consultants 


Detail of Route Adjustments 
Recommended by Lombard North 


Slide Marked Volume Build-Up 
Compressor Station Schedule 


Year One Requirement, Gas Turbine 
Compressor Units 


First Year Cost of Service vs Flat 


Rate Comparison 48" and 36" @ 24900 H.P. 


Ww 
First Year Cost of Service vs Flat Rate 


42" @ 24,000 H.P., different pressures 


8615 


8615 


8615 


8615 


8616 


8616 


8616 


8617 


8617 


C618 


8639 


8640 


8641 


8647 


8648 

























sine 


_ 
—_ 


netayS ontd Anuz? esd etaedt 


— 


etao) Istiqs> 


mredsi0% oF BED +6 tee 


tovia xrebaudT. baa atet Pen 
ents pate 


sohiaz79D tc sottsele® onis 


has tobitteD [eagpisoO 93 84 
~ohixvroD aidtiw ergot tangoA 


Lataommoxtival fo ia 
t vd moq# Bet ler sei bute 
ainstiveno 
s+qomreauc Ga esuox to {ievom 
ou bradmoad yd babmomnooet 









a~BiLio® emerlov bextteM sbi arr 
fypetioad moijsesd icunergm} 8 
df sD ,¢nsmeriupen on0 weSk 
atin tonestTqmod 
er gpivies to 2400 TesY texht 
‘SE "8h noeixsgqme>d oo in 

i ev wane to +20Dd re8T saris 3 
+ Jaor8?’ 8 000,85 & TSE 

= -* 


| 
| 8595 | 
ALLWEST REPORTING L-TD. | 
BURNABY 2, B.C. 


1 Vel lowknate:,) Y 2T. 























2 September 15, 1975 | 
- 

3 | | 
4! (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
: 
6 | MRceSGOTTs: — Mray Commissioner, 
7/ welcome back to Yellowknife. 

8 | The first order of business 

e, this afternoon, before we continue with the Foothills’ 
10 evidence, is a submission from the United Steelworkers | 
ry of America. As you know, sir, the Yellowknife eomate 
2 hearings will be held in October, beginning in October, 
13 | at a date yet to be fixed, the United Steelworkers of 

14 America are the bargaining agent for a substantial 

rs number of residents of the Territory, particularly in 
16 the Yellowknife area, and as a matter of convenience 

17 it was arranged for them to make their submission today | 
18 rather than later on, at ,the community hearing. 

Lg I would ask their represent- 

20 atives to come forward and sit at the table, and ed 
ak if Miss Hutchinson will take the oath of the principal 
22 spokesman, he can then introduce the representatives 
a and they can make their submission. 
24 MR. MARSHALL: Mr. Commissioner, 
25 I wonder if I might raise a point. Do I understand 

26 ; from Mr. Scott's remarks that we are finding ourselves 
27.4 today in the first session of the Yellowknife community | 
28 hearings? 

29 MR. SoCOTR a wiethimk iis fair 





30 to say that. What occurred, Mr. Commissioner, in this 
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particular instance, was as you know and as all the 
other participants know, the Yellowknife community 
hearinas will be ‘held pac cee our session in 
October, but during the evenings. As a result of an 
arrangement made with Mr. Waddell, it was thought more 
convenient for the Steelworkers, the bargaining agent 
of employees of Giant Mines and perhaps other places, | 


to make their submission today, rather than at that 





time. Therefore, in that sense, we are having a short | 
submission that would normally be heard at the communi ty 
hearing for Yellowknife. 

MR. MARSHALL: Well sir, I 


appreciate that Mr. Waddell's got a busy schedule and 





Leys .difticult,for him to keep us -advised. of everything, 
but I was advised about 15 minutes before coming into | 
the hearing room that there would be a submission made,. 
and I was handed a copy of a prepared brief. 

WOUr wUbings,. Sim jde ;setout 
certain procedural requirements to be followed at the 
formal hearings, albeit there are distinctions drawn 
between those who are major participants and those who 
are not considered as major participants, and so we 


have kind of ground rules laid down for the formal 


hearings. They are somewhat different from those for 





the community hearings, and particularly they relate 
to matters such as cross-examination and so on. I | 
just wanted to have that clarified, if I could, and t'm| 
afraid I still don't have it clarified as a result of | 


Mr. Scott's remarks. Where do I find myself this 


morning, or this afternoon? AM I in a community | 
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hearing Of “am@f£"in+a-formal-héaring, and Lf I'm) in a 


{ 
! 


formal hearing, am I expected to proceed with the cross+ 


| 
examination of this panel on such short notice? | 
MRI°SCOTT:! First of all, MR. | 


Marsharl; you're in’YelYowknife. it"s’the time at which 


we anticipated that the formal session, to hear the 


eontimuatron Of Foothilis* "evidence would continue. 





We are taking a short break from the unrelieved excite- 
ment of those submissions to hear a community witness, 
which essentially is the situation in which the Steel- 
workers are today cast. 

I would presume that the 


rules that attach to community hearing witnesses will 





apply here, though as I have indicated to you on other | 
occasions, and I emphasize with respect to this sub- 
mission, if you wish on a later occasion to ask any 
questions, I'll be happy to facilitate tna FOr *Vou. 

; MR. MARSHALL: Thank you very 
MUCii ye wilts SCOLL. 


THE COMMISSIONER: Well I 





laid down rulings about supplying briefs in advance, 
but they don't apply to the United Steelworkers. The 


rulings only apply to the main participants in this 


| 
Inguileoy. “nat much at least is clear. 

I should tell you that Mr. | 
Waddell spoke to me some weeks ago and he said the | 
Steelworkers wanted to present a brief, and they | 
wanted to do it today, at least I'm sure he must have | 


said today, and I said that's all right with me, and 


that's really what happened. There's another group, 
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1} I think Mr. Waddell can tell you, that another group, 


2 


3 


4 


2) 


6 

















another local group wanted to present their brief 


during the formal hearings, that is in the daytime, | 
instead of in the evening, and I said all right to that, 
and I can't even remember who they were, Mental Health | 
Or something. I think we had better just carry on. | 
Iewou1d Lke-ascopy Of this brief. : 
MRecCOllT:: Mr. Commissioner, 
while I'm delighted to welcome the Steelworkers, might | 
I suggest that from now on it will be a convenience to | 


all the participants if community hearing witnesses 





are heard, where possible, at the community hearings, 
and if it is not possible, we will have to, in concert, 
make some particular arrangement to hear them, because 
apart altogether from time table, the role in which 
they appear may be misunderstood, but I'll try to make 
arrangements so that that is conveniently done in the 
future. r 

THE COMMISSIONER: Take it up 


with Mr. Waddell. He will consider your representation. 
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MR. SCOTT: Well that's what 
rather troubles me, ~ | 
After that interchange, perhaps | 
we should now hear the submission from The United 
Steelworkers of America, 
THE COMMISSIONER: Please, 
be seated if you wish, don't feel obliged to stand up. | 
It's only the lawyers who have to stand and even they | 
don't always stand, | 
MP aS DEVENS... (Mr. Commissioner, 
let men first of val: l apologize..on sour behalf. It was | 
our understanding from several meetings we've hac in this 
area with our people, dealing with this question before 
us today, that we understood the community rules would | 


apply and therefore we have not documented any of our 


evidence. 


THE;COMMISSIONER: They do 
apply “so. con" t Seeger. 
| MR. STEVENS: «They do,..apply. 
So we haven't documented any of: our evidence. | 
THE COMMISSIONER: They don't 
apply. 
MR. STEVENS: They don't apply. 





At least, you haven't done anything wrong. 

MRepso PEVENS »—- You, mean up to 
the present time. If the lawyers for the opposition 
want our brief to be documented, we would be prepared 


to give that evidence at a later period of time, or to 





supply it to them’. 
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ah theen penne LTE: ae 
nf Would you like me to proceed 
2 now. 
3 ; THE COMMISSIONER: Give us eee 
4 name for the record. 
5 MR. STEVFNS: My name is H. 
6 | Len Stevens, The United Steelworkers Area Ee teed 
7 for the Prairie Provinces and Northwest Territories. 
3 THE COMMISSIONER: Could you | 
9 give us the names of your colleagues? | 
10 MRS STEVENS: Yes; “I ‘will. 
1} Mr. Bob Garlick, President of the Northwest Territories | 
12 Steelworkers Area Council, from Pine Point, on the Rene! 





13} hand side. 





14] Mr. Don Wilson, the President of 
15 Local 803, United Steelworkers of America. : 
16 Mr. Stewart Cook, Assistant to | 
17 the Director of Unites Steelworkers for District 


18 Number 6, on my.right hand side, 








£9 We have Fen Walldie, the 
20 Research pepaneruack for the National Office, United 
By Steelworkers. His home town is Toronto Ontario. | 
ad Forst Nendsa, Vice President | 
oi Local 802, which is the Con Mine. | 
24 Ed McRaie who is our new | 
25 | staff representative, now making his residerce here in | 
26 | .the City of Yellowknife. That's our people appearing 
on today. | 


28 THE COMMISSIONER: District 

| A 
29 6 is Western Canada? ! 

| | 
30 | MRY STEVENS: ‘District 6 comprise: 
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Get Se Be diene | 
: 
1. botis brevet from the eastern borders of Ontario to the 
) western borders of B.C. encompassing the Northwest 
3 Territories and the Yukon. | 
4 Mr. Commissioner the | 
5 Steelworkers Union is pleased to have the opportunity of 
6 addressing this Commission today. Our members have a | 
7 spectral anterest in the issues under consideration here. 
8 The U.S.W.A. represents most of the employees in the minin 
9 industry, which with” over 220°mililion’ dollars” in 
10 ,production last year, was the most important industry 
ll to the Northwest Territories. With almost 900 members 
19 in the’ Northwest Territories, our union is one of the 
13 | most active labour organizations in the North. Most 
14] of these workers and their families are permanent 
cs residents of the Yellowknife and Pine Point areas, and | 
iG they have an obvious long-term interest in the rate and | 
17 | type of development which occurs here, | 
| | 
18 : Furthermore, our 185,000 members 
19 in the rest of Canada are employed in a wide variety of 
20 industries, most of which would be profoundly affected | 
2}. by any project of the scale which has been proposed, | 
a9 In particular, we represent 46,000 workers in the ee 
93 metal industry, another 50,00 in the metal fabricating 
24 and machinery. | 
25 For these reasons we felt it | 
ae | . was essential that we take the opportunity of presenting 
a7 to this Commission our views on this proposed development 
28 | Along with many other groups 
251 which have presented their views to this Commission, 
30 | our union is alarmed at the prospect of having the larcegpt 
' 
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exploit these resources involves a complicated set of 


development project in this country's history undertaken 
by private interests on a take it or leave it basis, 
without reference to Canada'a long term needs. This 
should not be aye to mean we are opposed to the ultimate 
development, exploitation of natural gas resources in 
the Mackenzie Delta. Rather. we believe that such 
development when it does take place, should be part of 
a comprehensive national energy policy designed to develop 
this and all other energy resources in the best interest; oi 
the Canadian people. | 
If we were dealing with a 


project of conventional proportions, in a competitive 





market, the prospect of having development undertaken 
by private interests solely for the purpose of private 
gain might give rise to less concern. If not clearly 
in the public interest, at least its harmful potential, 
if any, would not be seen as a risk of catastrophic and 
irreversible damage, 

What we are dealing with here | 
bsunotda project of conventional proportions undertaken 
in a competitive market. And although some benefits can 
be measured, there are staggering social costs involved 
which are completely excluded from the decision making 
process of the promoters. 

The question of when and how to 
trade-offs. It is inconceivahle to us that this single | 


option proposed by one consortium, should even be 





considered on an all or nothing basis without a thorough) 


evaluation of all the options, and all the possible | 
, | 
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1 benefits and costs both economic and social. 
2 The proposed Mackenzie Valley ) 
3 | Pipeline, as we have said, is no ordinary development 
| 
4 proposal. Any project of “such"Gigantic magnitude, built 
i over such a short period of time is bound to involve 
6 | some special problems which require an unusual degree of 
7a public participation in the decision making process, | 
3 We would like to comment briefly on the nature of these | 
9 special problems, 
10 1. The proposed development 
=a woulda be of such hugh proportions, and carried out in such 
ey) a short period of time, that there would be unavoidable | 
13 disruptions in these industries which will be called ei 
man tovproduce’ the steel, the pipe, the machinery and other 
15 Mmatderials necessary. The industrial structure would be 
IMs | distorted as these industries attempted to’ meet the short— 
17 | term demand and in the process, other socially necessary 
18 projects would be compromised. In addition, since the | 
| 
19 Canadian steel industry is’ not capable of producing the | 
20 required volume of large diameter pipe in the short seehe 
Biih of time involved, Canadian content in this project once 
oP) belmuch smaller’ than» would be the case with some alter- | 
phe native projects. | 
24 Employment generated in the | 
25 construction phase of the development would be short 
ee term;would? primarily involve specialized labour dis- 
oP) placed from other projects in the South. The boom | 
28 created in the construction industry would be matched ay 
29 | a slump when the project was completed. | 
30 pile believe that a smaller | 
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_tesidentstofuthe Territories eand«the native people 


scale pipeline, built over a longer period of time 
would reduce the structural disruption in Canadian 
industry and increase Canadian content. 

| 2 Serious economic problems 


ontamational tecale will result «from the construction of 


such a large project, financed primarily with funds from 
foreign sources. Some economists believe that the 
capital inflows will be large enough to increase the 
exchange rate dramtically. There is no doubt that the 


excessive demand for industrial goods will increase the 


rate of inflation. The project will also involve an 





extension of foreign control in the Canadian economy, 
Furthermore, it is likely that increased export of Canadciar 
natural gas would be involved, at a time when Canada's 
long term energy needs have not been clearly established, 
We believe that a pipeline built 
to serve Canadian markets and financed primarily with 
funds under Canadian control would be more appropriate 


for the Canadian economy and more in keeping with Canada's 


long-term energy needs, 





af The environmental impact 
of the proposed development has been studied, but the 


result is still unclear. Obviously there would be sub- | 


stantial environmental damage, however, and this would 


represent a heavy sociai cost to be born by the 


especially. Furthermore, the damage will occur in 
areas which are claimed by the native people, and these 
claims have not yet been settled. Representatives of 


the native people's associations have already testified 
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natural resource extraction all over Canada, is familiar} 


before this Commission that the construction of a pipe- 


line during the negotiation of these claims would 


prejudice their case, 

| Whether or not a pipeline is 
compatible with the land-based economy of the Mackenzie 
Valley inhabitants can only be decided by the natives 
themselves, once their rights to the land have been 
established. 

To make any decision about a 
pipeline while these land claims are still undecided, 
would be grossly unjust. 

We believe that no pipeline 


rights should be granted until the environmental impact 





has been thoroughly assessed and the means of Eee: 
that impact have been decided upon; and until native lane 
claims have been equitably settled, 

We will not attempt to | 
| 
second quess the experts by providing answers to all 
these questions. We raise’ them now, not because we rae 
ready solutions, but because we believe that they | 
represent social costs which do not even enter into the 
calculations of the private interests who are proposing 
to build this pipeline, must less receive the consider- 


ation that the public interest requires. | 
| 


Our uUnvon, Involved as it is with 


with this basic conflict of interest. The fundamental 
problem is that the benefits of this type of development, 
accure to corportions in the form of higher than normal | 


profit levels, while many of the costs accrue to other 


1 
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1 groups in society. The reason for this is that social 
2 | costs are not "priced" by the market and hence do not 
3 | enter i ntovtne Cosctepenefkit calculations, of those who 
4 are interested in purely private benefits and costs. | 
5 The Canadian public interests | 
6 | as well as the interests of the people of the Northwest | 
7 | Territories, cannot properly be met by the granting of 
8 | any pipeline rights at this time. The public interest 
2 demands that a comprehensive evaluation be performed 
10 with reference to all the possible options and with 
ial reference to all the economic and social costs and 
12 | benefits, whether private or public. A wide range of 
ins, options, ranging from no development to non pipeline 
14 | alternatives, such as a railroad, need to be ERS 
15 | 
16 
L7 
18 | 
Me 
19 
20 | 
1 | 
22 
23 
| 
24 | | 
25 | 
26 | 
27 | 
28 
29 | 
30 | | | 
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the social implications are so immense that it is 


"The railway alternative in 
particular appears to have been dismissed out of hand 
because of its alleged inefficiency for transporting 
natural gas and also because of the environmental damage | 
which it might cause. But we do not believe this option 
has been adequately studied from the standpoint of over- 
all long term economic development in the north. The | 


Pact tiac nowone at Chis” polnt Is proposing to build 





anything other than a pipeline does not lessen the need 
for a comprehensive study of all of the options. 

"This can only be done with 
reference to a national energy policy. The use of 
Mackenzie Valley Gas in particular, or even fossil fuels| 


in general cannot be analysed in isolation. Energy 





development must be an integrated process, encompassing 
the study of sources, transportation, the uses of all 
forms of energy. It cannot be taken for granted that 


| 


the exploitation OE TOsSi ler uels sin ithevArctic is neces-! 


| 
i 


Sary or desirable, simply because one group of companies 
thinks it can make a profit from a pipeline. Certainly 
it would be bad economics if over-development of 

natural gas supplies were to lead to an even greater 
reliance on this depletable resource, when Canada aos 
be looking to the development of alternative sources of | 


energy and allocating capital accordingly. Furthermore 


clear that a project of this magnitude can only be | 


properly undertaken under public control. 





The Canadian public must not 


be allowed to be blackmailed by the threat of an | 
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alleged "energy crisis" into believing that the pipeline. 

















as proposed is an all-or-nothina propositon. The 


question is not whether MacKenzie Delta natural gas 





should be utilized or not, but rather at what time and 

in what form such development should take place, and 

under whose control the completed utility should be. 
"We are aware that some of the | 


problems we have raised do not fall within the terms 


of reference of this Commission. Nevertheless, we 





believe that the COmmission, if it finds that essential 





national policies have not been formulated in areas 
which we crucial to this inquiry, should make it 
clear that any decisions made at this time are prematurel. 
All of which is respectfully | 
Submitted, on behalf of the United Steelworkers of | 


Americaiandsthe Locals,»in»this. area; 


THE COMMISSIONER? Thank you 


very much, sir. ; 

You said that you were pre- 
pared to document this brief, by that I take it, to 
supply some of the facts and figures that the union and 


its staff worked up in preparing this, is that what 


you meant? 





WITNESS. STEVENS:, Yes, Mr. 
Commissioner. It's too bad we didn't know the way this 
was going to proceed, but we do know the volume of 
production that our steel mills and our pipe mills can 
produce in Canada, and we also are aware of the volumes 
which the steel mills and pipe mills can produce in 


the United States of America. From this knowledce of | 
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our Own units, we are prepared to document the evidence 
at the mills and the pipe mills and rolling mills in 
Canada and the United States, will not be in a position 
to supply the necessary pipe that is needed for this 
kind.of,aapipe. milleatwthas time. 

Mr. Walldie, who is from our 
National REsearch Department, has put a considerable 
BMOUnLEO = eWwOrk:On at. AS Tsay, I’m sorry, ‘we did not 
bring other evidence down today. 

THE COMMISSIONER: Well, we 
may at some stage ask that Mr. Walldie return if -- we 
will leave that with Mr. Scott who is commission 
counsel to consider, but we might ask Mr. Walldie to 
come back at some later time. You are Mr. Walldie, 
aren't you? Well we might ask you to come back at some 
later time and -- to bring some of the material with 
you that was spoken about. 

Would anyone else on the panel 
care to add anything? Mr. Cook? 

MRE... COOK : Maybe you 
would care to hear from some of the local residents at 
this time? 

THE COM MISSIONER: Certainly. 
If any of you who are on the panel would like to add 
anything, feel free. 

WITNESS STEVENS: Bob Garlick, 
who is the president of the Steelworkers' Northwest 
Territories Area Council from way of Pine Point. 

MR. GARLICK: I have nothing 


more to add, other than, to reiterate the outline in 
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1a regards to the social implications and the need for the | 


Nh 


























study of the environmental ramifications. We also feel 
riac Lt Ss Her a necessary at this time to exploit | 
this gas without further consideration to our nation's 
needs, and long-term needs. That's particularly about 
all that I have to say at this moment. 

THE ,COMMISSIONER: Thank: you, | 
Mrs. ,Garlick. | 

MR. GARLICK: Other than again 
to reiterate that the native land claims must be settled 
before anything in this line can proceed. 


MR COOK veg tothink, Mx. 





Chairman -- my name is Cook, I might 


say to you that those of us who have been engaged in 
representing Steelworkers, ees steel industry as we have 
for a good many years, are worried that we would have | 
-- if the industry was able to create a demand, and 
thereby a development Of phe industry -inhewdirection 
meeting the demands of this project in the period of 
time that is outlined, we would have a very imbalanced 
steel industry, in our view, develop as a result of 


thats. 


Cectainiyjathe capacity pots the | 
| 


pipe mills-in Ganada and. the capacity of the plate mills 
to build the material -- 
THE COMMISSIONER: What mills? 


MRay COOK:, §@late milis. 
THE COMMISSIONER: Plate mills.| 
| 


MR. COOK: -- aren't sufficient 


to develop anything like the quantities of large steel | 
| 
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pipe that are required here, very small proportions in 
the Canadian mills, and to suggest that -- 

THE COMMISSIONER: Sorry, in 
very small proportions -- you might pull the microphone 
a little closer to you. 

MRe COOK: Arvery smaliypro- 
portion in the Canadian mills could be produced, the 
capacity of those mills in large size pipe is very 
limited, and projects like the Lake Erie development, 
which will bring on stream larger amounts of plate 
steel -- 


THE COMMISSIONER: Now the 








Lake Erie development, is that the new plant at Welland? 


Mee COOK: @No,* that's the 
Steel Company of Canada's plate mill development on 
Lake Erie -- 

THE COMMISSIONER: I see. 

MR COOK: ==) which is: not 
going to come on stream for a couple of years, and 
which will be a major supplier of the material to the 
Welland mill. She's not there as yet for the product- 
ion of steel, and in the time frame that we have heard 
discussed with respect of this project, would only be 


there for the finishing parts of the project, rather 


than for a major supply of it. In any event, even when 


that's on stream, it would still be a very small part 
of the total amount of large size pipe that could he 


made in this country. 


The miles and miles of pipe 


that we are talking about here would tax the whole 


| 
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| 
il world's capacities in large size pipe, which is not an 
2 | easy thing to overcome. Now, there are demands on the 
a world supply of erae size pipe in addition to this 
4 | project, so that it's very questionable, in our view, 
5 | and certainly I think the -- any applicant for licences | 
6 | to proceed with this kind of project should be able to 
7, establish that this is available without totally dis- | 
8 | torting the steel industry, because we do have other 
9 needs, and we do need to have a development of that 
10) industry, in our view, that meets the general growth 
on needs of Canada, and not be distorted totally in one 
el direction, and to upset the basic steel economy in the 
13} country, and further than Canada's boundaries obviously, 
14 because you would be dealing with capacity from large | 
es areas of the world in order to touch this size of | 
16 | production in the time frame that has been suggested. 
17 | | 
e | | 
19 | 
20 | 
21 
oe 
23 
24 | 
aS 
26 | 
27 | 
28 | 
29 | | 
30 | | 
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Smaller dimension pipe, of 
course the capacity is larger, A longer time frame, of | 
course, the needs can be met with less stress. I would | 
think that it would be incumbent upon those making a 
project submission to really demonstrate the ability of | 


the market to produce without distorting it all. I | 





think that would he the added comment that I would like 


to make at this time. 


THE COMMISSIONER: Thank you | 

My? €ookt Anything you'd like to add? 
MR. STEVENS: That seems to 

be our submission, Mr, Commissioner. | 
THE COMMISSIONER: Well, thank | 

you very much, It may interest you that last week we 

held a community hearing in Fort Simpson and the 

Chamber of Commerce there made very forcefully one of 


the #points tyou have ‘made. tcThat sis; (they jurged, the 


construction period be stretched out. so that the impact 


{ 
i 


on the Northern economy would be less in each year than 





it would be if it were constructed with the present 
schedule proposed. 

All of these points are very 
interesting and we will take them into account, we have 


already looked at some of them, but we will be looking 





at some of them in greater detail and when we co, we 


_ May well ask Mr. Walldie to come back, but you will 


be given plenty of notice of that. If you are brought 
back, Mr. Walldie, the lawyers for Arctic Gas at least, 
will probably want to ask you some questions, and you'll 


have to be ready for that. 


| | 
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1 MR, STEVENS: That will be 
2 their davyninacoOurtsewild, ite | 
| 
3 : THE,COMMISSIONER: I don't | 
4 know whether the forvece from Foothills, will,want.to 
5 ask you anything, but we shall see, | 
6 | MR,.COOK: Lathinkethatis 
‘0 one thing we might request, Mr. Chairman, and that is, , 
8 a schedule of your hearings when you're coming down 
9 East. It may be that our national office would like to | 
| 
10 | make a further submission, or our district office at | 
os that time, | 
12 THE COMMISSIONER: You'll be | 
3 | hearing from Mr. Waddell, you'll get plenty of notice | 








14 ( Of strat. 








15 | So thank you very much, and 

16 | we do appreciate your coming and if you wish to remain, 
17 | you are’ certainly welcomesto stay, ,and;to,listen to what | 
18 is going on here, We will be adjourning in an hour or | 
19 60 for coffee. and sit wou're sstill bere thep you're velcote 
20 CGagOin, US. Lox coffee, 

4] MR. STEVENS: Thank you very avis. 
22 (WITNESS ASIDE) 

43 MR.GIBBS: Before I call my 

24 | next panel sir, I have some material to file, that we | 
a5 undertook .to provide: during the last time. we were. in 


26 | Yellowknife. 


a7 | Ehe sharste are copies. of ia slide 
5g || which was referred to by Mr. Blair, showing the spare | 
ay i capacity which will exist in the Alberta Gas Trunk Line | 
30 System, Fxhibit Number 221 was reserved for that 


‘ | 
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photograph and we're ready to file it now. 


(SLIDE SHOWING SPARE CAPACITY OF ALBERTA GAS TRUNK LINE 


SYSTEM MARKED EXHIBIT 221) 


MR. GIBBS: Then sir, a trans- 


cript reference, pages 8279 to 8283, Mr. Scott asked Mr. 


Blair for some detail on the capital costs and the 
propertuens, ofepublic financing, for’ the Foothilis 
project and we are ready to file that detail now, 
What would be the next exhibit number please. 
That becomes Fxhibit 225 
Sir. 
(INFORMATION RE CAPITAL COSTS MARKED EXHIBIT 225) 
MRSBGERBS 798A transcript 


reference, pages 8290 to 8292, there was a request 


| 





about detail on the cost of gas to Northern communities, 


I believe by Mr. Scott. 


hE eGONMESS TONER se eYes: 


MR. GIBBS: We're ready to file 


thatesursasnhxhibit Number 226. 


(DETAIL ON COSTS OF GAS TO NORTHERN COMMUNITIES MARKED 
EXHIBIT 226) 


MR. GIBBS: Then sir, at page 
8388 the witness Gillespie was describing from some 
charts he had, river crossings. I undertook to have 


those photographed in smaller sizes and marked as an 


) eyhbtoit.. ~lehave them, /Iadon’tjhave.extra copies, but 


I think there are two here and if anyone who wants to 
see them could see them through Miss Hutchinson. 
That strxbhibil baa] ¢ 


(CHARTS OF RIVER CROSSINGS MARKED EXHIBIT 227) 
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as MR, GIBBS: Then sir, at 

“ transcript page 8395, Mr. Marshall asked the witness 

3 | about Travailant Lake “and the Thunder River Denning 

4 areas and we have -- he wanted the references used 

5 there and we have that material to be filed sir, as 

Py, Exhibit 228. 

| (TRAVAILLANT LAKE, THUNDER RIVER DENNING AREAS MARKED 

AS EXHIBIT 228) 

8 MR, GIBBS: At page 8492, 

9 fo Scott asked the witness Fawcett about the selection 
19 of the corridor and the composite maps that were made 
11 up. We have. in response to that request, a memorandum 
12 sir, and some maps to demonstrate what was done in that 
13 connection. This will be Exhibit 229. 
14| (MEMORANDUM AND MAPS MARKED FXHIBIT 229) 
ri THE GIBBS: The maps sir 
16 | which are quite large, perhaps might ke left in this 
1? container and marked as Exhibit 230, I’m sure my 
18 friend's advisors will want to examine them, 

19 (MAPS MARKED EXHIBIT 230) _ 

20 MR, Marshall Excuse me, Mr.| 
21 Gibbs, what did the large maps pertain to? Were they 

22 part of the material Mr. Fawcett was producing? 

23 MR. GIBBS: Yes, 

% 





MR. GIBBS: They show the 


san ee original corridor and then on blueprint maps show the 
27 actual route within the corridor that was originally 
= g : 

a examined. 

29 | 


meenesur, iat. ipage 65015 2 


24 MR. Marshall I see. 
| 
request was mace for the Klohn Leonoff Reports on route 
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adjustment, and we're ready to mark those reports as 
Exhibit 231, as well as the original report this 
exhibit contains weekly reports as further examinations 
were done, 
(REPORTS ON ROUTE ADJUSTMENT MARKED EXHIBIT 231) 
THE COMMISSIONER: Thank you. 
MR. GIBBS: Then sir, the next 
request we filled occurs at page 8514, and that was a 
request for a list of the environmental reports and 
studies relied upon by the Fnvironmental consultants and 
that we could mark now sir as Fxhibit 232. 


(ENVIRONMENTAL RFPORTS AND STUDIFS MARKED EXHIBIT 232) 
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Tesnowlkd point, out), sin connect— 


Lon with Bxhybit 23i2.,, sir, that*by no) means all of those 


reports are within the Foothills' Pipelines possession. 
Some of them are in the library of their consultants. 


Then, sir at pages 8510 to 


8523 inclusive, requests were made to have detail of 


route adjustments recommended by Lombard North, which 
is a consultant to Foothills' Pipeline Limited, and we 
aveeready scOumark. that now, Sir, as,Exhibit 2383. ° This 
exhibit shows on the first page, route changes 
recommended and adopted and on subsequent pages, route 
changes which have been recommended by Lombard North 


but have not yet received final decision by Foothills. 


(ROUTE ADJUSTMENTS RECOMMENDED BY LOMBARD NORTH 


MARKED AS EXHIBIT 233) 


MES PGEBBSe. Again: sim, before 
going on with the evidence, there are two other points 
I would like to raise with you, and those both arise 
from the cross-examination of the panel on location by 
Mr. Scott; during the course of which he asked certain 
questions which left inferences which I'm sure he would 
not like to be left because they were wrong, and the 
inferences arose in part from the wording of his quest- 


ions. We want to make sure that those inferences are 


corrected and 1 would liketstovde thatiatithis timey sir. 


The first place where that 
occurred was at page 8547, and at that page, sir, Mr. 


Scott, in cross-examining the location panel said, 


| 
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never heard that, -ssir, however, our archaeological 





"Do you know the location of the site of Fort Alexander 
ween relation to this) line?” “A NOyaSlLiEywiedon ce.) 


Have you ever heard anything about how the line runs 





now in relation to Fort Alexander?" aNore” 

"Have you ever heard of Fort Alexander?" "Yes." | 
"Domyou know where it is?” "No." Then you, sir, con- 
fess that you haven't heard of it either. 


Mx. SCOtt goes on and saysy 


"Well it is located as I understand it on the north bank 





of the Willowlake between the highway and the pipeline", 
and you sir say, "Between the highway, between the line 
on the map." Mr. Scott: "Between the line on the map 
which will be the highway, perhaps, and the pipeline". 
"THE COMMISSIONER: Perhaps." "MR. SCOTT: Perhaps". 

"What is the scale of this map, 
Mr. Gillespie? | 

WITNESS GILLESPIE: This map 
is approximately one inch equals 2,500 feet. 

TSO, Ll yeake twat the point 
where the pipeline crosses the Willowlake it is 
approximately 2,000 feet from the proposed highway? 

"A Yes. 

uO Yes,and Mr. Bouckhout, dif 


you ever hear that Fort Alexander was precisely at that 





junction? 
"WITNESS BOUCKHOUT: I have 
consultants will certainly be looking into that once we | 


have defined the route'in terms, of from the environmentkl 
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‘38 | yes wie eouin ReaeS 
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point of view in terms of putting the additional archae-| 
Cloegical 2nformation into Tet. 


Q "Well, I take it that whatever 


you may do in the future, there has been no environmenta 


py -- 


assessment that relates to that juxtaposition of the 
highway, the line and this particular site, Fort 
Alexander? 

vA Our archaeological con- 


sultants have looked at this line and they have indi- 





cated I believe to date that there are no immediate 


changes to be made from an archaelogical point of view. 





“© They have expressed no 
concern? 

a Not to my knowledge to me 
specifically, sir. | 

=o Yes, do you know any- 


thing about the location of historical ares sites on 
that particular portion of the route? 
sal Peresonaiery), sion ...C° 
TOM, 
ze Have you ever heard any- 
thing from your archaelogists or anybody else about the 


impact of the pipeline and the proposed highway on 





those grave sites? 
"A Not personally. | 
"oO Have you heard any com- | 
plaints about the location of the line with regard to | 
that? | 
"A Not personally." | 
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Now sir, that was some concern 
to us, the thought or the implication that those grave 
Sites had been ences and so further investigation has 
been done and I am informed as follows: Inquiries were 
made by Paul Whitney, Biologist for the Lombard North | 
group as to the location of grave sites in the vicinity | 
of Willowlake River and where were those sites in relat-. 
ion to the proposed Foothills' Pipeline route location. 


He was told of two grave locations; one located a mile 


downstream on the Mackenzie River and one west of the 
proposed Mackenzie Highway. Foothills' line is east of 
the Maeicen sae ye nate a quarter mile and would not 
conflict with this grave location. 

It has come to our attention 
that the Department of Public Works had to alter the 
location of the highway approximately 100 feet east, to 
avoid a grave site area. As previously mentioned, our 
location approximately one-quarter mile east of the 
Mackenzie Highway should avoid this site. | 

Now Sirjeo take it-that that 
Satisfies my friend that we are not in any sufficient | 
proximity to do harm to the grave sites. 

The second one, sir and -- 


MR. SCOTT:= -Perhaps JI ‘should 


be allowed to deal with that. Mr. Gibbs wasn't here 
and perhaps the impact of what we were attempting to | 
elicut eiem teclear trom the transcript. We didn’t assert 


that -- and I don't know whether it's true, we didn't | 
assert that their proposed route ran over a grave site | 


ciiman chhrough@the) entrances of Fort Alexander. We were | 
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simply concerned in assessing the input they had when 


they selected their route, and we asked therefore, if 


they were aware of the existence of these phenomena, 


not to determine whether they rode over them, but simply) 


in terms of making their decision as to whether the 
route -- as to where the route should go. 

If my friend is now telling me 
that they are not going to run over@aégrave site, I of 
course accept that. 

MR. GIBBS: Well I took that 
the questions sir, in the transcript, meant what it 
said, when he said that Fort Alexander was precisely 
at the junction of the pipeline crossing Willowlake I 
thought that should be corrected. 

The second one, sir, I view 
somewhat more seriously and that has to do with the 
International Biological Program sites. At page 8583, 
my friend, in cross-examining the same panel starts 
this series of questions: 

8. Did-vou, know that in 
drawing your line to Yellowknife and Pine Point you 
crossed through three International Biological Program 
areas? 

"A I believe that Mr. 
Bouckhout is aware of one of them at least. 

ike) Well,are you going to 
-- you make a fuss about something that you did at the 
Ebbutt Hills, and on this lateral at Yellowknife you 
pass through three International Biological Program 


areas, one of which is .leased to the University of 
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Albertaghor#agparticularyproject." 

Now sir,’ that is incorrect: 
We have done subsequent investigations on this because 
again we were concerned, and the instructions I have, 
which are backed up by correspondence we have here that 
my friend can examine if he wishes, are as follows: 
That the location of the proposed Yellowknife-Pine Point | 
service lateral will not establish any conflict with | 
International Biological Program site 22, which is the | 
Deep Bay WOod Bison Sanctuary; 49A which is the Mills | 
Lake Sanctuary; 49B, Horn River. It does fall on site | 
79, Hart Lake and the witness made his explanations 
about that. 

Now, sir, I'm sure my friend 
did not do this intentionally. There are a number of 
these maps apparently issued periodically, and as I say | 
we do have the correspondence which we enone in after 
our last appearance here to make sure that we were not, 
as he said in his question, crossing three International 
Biological Program areas. 


MR. SCOTT: Well, Mr. Comm- 





issioner, a number of points with respect to that. 


| 
| 
| 


Land use maps are issued which show these sites, and the| 
purpose of the question was to invite the witness to 
comment on whether, in drawing the route or the lateral, 
he had consulted the maps. If he had consulted the Maps y 
he would have seen the Biological sites that were | 
iieted. = Thates point one. | 
Now, I can see that it may be | 


that new maps are issued which amend the location of the 
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biological sites. If the witness was relying on those, 


he no doubt would have told us. If there are new land 


use maps which alter the position of those sites, I will| 


make an inquiry to determine whether that's true, and 
let you know. Certainly, my instructions are that on 
the latest maps of which we have knowledge, it passes 
through three sites. 

Now, my friend says that there 
is -- he has information that the location of the line 
as not An conflict with those sites. That’s an entirely 
different question, of course, and we'll just have to 
deal with that at some other stage of the inguiry. I 
will, however, attempt to find out whether there are 
more recent land use maps which make my question less 
pointed and if there are, I'll bring them to the 
inguiry's attention. I would be grateful if my friend 


Can produce them, if there are such. 


| 
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ak MR, GIBBS: Those were the 
2 | points I wanted to bring up and particularly the one 


3 where, in my submission, it is not a question, it is an 











through 

| assertion that we crossed / three sites and we took 

2 issue with that assertion sir. | 

6 | Now, Mr. Commissioner, we are | 

7| ready to proceed, with our fourth panel of Foothills 

8 Fvidence. I should explain sir, this is Panel 4, although 

9 it is the third to appear. but because Panel 2 was not i 
10 heard. Could we have then, Mr. Mirosh, Mr. Lazerte and | 

| 

11 Mr. Hensche to the stand please, | 
132 EVA. MIROSH: Sworn 

13] RONALD M, LAZERTE: Sworn 

14 | D, HENSCH: Sworn 

15 MR. GIBBS: In reproducing this! 
16 prepared evidence sir, the Mag Card system didn't work | 
177 entirely accurately, so the beginning and the end, there, 
18 will be some slight deviations to insert what should | 
19 have been there in the eg Waning. 

20 DIRECT FXAMINATION BY MR. GIBRS: ; | 
21 Q Mr. Mirosh, you are Managez 
22 of Fngineering for Foothills Pipelines? | 
23 MR. MIROSH: 
24 A Yes, | 
25 | Q In that capacity you | 
26) .appeared before this inquiry previously? | 
27 A Yes, I appeared as a member 
28% of ‘the liocations panel on August 20 and 21. | 
29 Q Mr. Mirosh, can you explain 
30 the basic differences in the hydraulics philosophy Layers 
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Canadian Arctic Gas and Foothills application? 


A The most significant 


difference between the two proposals is that Canadian 
Arctic Gas is planning to bring gas from Alaska to 


connect with its main line. In doing so, CAGSL 


have sized their mainline to 48 inches and also their 
Alaskan and Mackenzie Beaufort connections are sized at 
48 inches, with alternatives offered to decrease these 
tO142. 1nches., 


imtcne hootni lis hydraulic 


design, we do not propose to bring gas from Alaska to 
connect with the mainline. In addition, our main 
pipeline from the Richards Island Gas Plant to the 60th 


parallel is sized at 42 inches, 





The second major difference | 
is the operating pressure level and the resulting wall 
thickness of the pipe. 

GER AG oo sli. eS PL Gposind sco: 
operate at 1680 P.S.1.G. With a resulting 48 inch 
diameter pipe wall thickness of ~J20einches.. inthe 
case of Foothills. we are proposing to install and test 
a 1440 P.S.1I.G. system with a pipe wall thickness of 


2540 inches. 





Foothills proposes however, 
to operate this system at 1250 P.S.I1.G. | 

A third difference to be noted 
is that Canadian Arctic Gas proposes to chill the gas 


to their station M-17 and from this station to 4ama 





Lake, they operate with a freeze / thaw cycle. In 


contrast, Foothills would cease chilling and ensure that 
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‘gas temperatures remain above 32 degrees farenheit south! 


| 


of Fort Simpson, 


The fourth major difference | 
concerns volumes anc build up period. In the Foothills | 
case, we propose to begin operations with a volume of 
800 million cubic feet per day building up to 2.4 EES 
cubic feet per day, over a period of five years. All ae 
this gas would come from Canadian gas plants in the | 
Mackenzie Beaufort area, Canadian Arctic Gas on the 
other hand, assumes that 1.25 BCF per day would be 
available from the Mackenzie Beaufort area for its first 
year of operation. For its second year of operation, 
C.A.G.f.L. assumes 2 BCF per day, being made available 
from Alaska as well. Following the second year of 
operation, when approximately 3,25 BCF per day in total 
is  beang received, the .C.A.G.P.L. builds up to the 
maximum of 4.5 BCF per day, over the remaining three 


years, resulting in an ultimate receipt volume from 


Prudhoe Bay and the Mackenzie Beaufort area of 2.25 BCF 





per day from each area, 
The fifth difference is that 
our design assumes the use of primarily 24,000 horsepowet 


gas turbine driven compressors, whereas C.A.G P.L. 


proposes using 30,000 horsepower units, 





Q You have mentioned that s 


-Foothills ultimate volume will be 2.4 cubic feet per day 


Can you explain that a little further? 


A When we begain our first 
hydraulic studies for Foothills, we chose to use 2,25 


| 
billion cubic feet per day, from the Mackenzie Beaufort | 


| 





dayoe tlericaxs? eoereob Sf avods alsmst astuser9gmst aap 


assagieit lh s0tea aes.097 Sar : 
atltdjool edt at ,Botzeq qu Blind bas esmrloy sazsono5 
25 emufov = datv anatdsseqo abped 69 saogo7q ew \9a69 
acirtia b.o o8 qu oREbLind yeh req fest sidus notiita 008 
atsev a/Li¥ 2o borreg 6 vo "yao #24 yest sitdus 
.i¢ a? atee!s esr neifene? mott semen bivow esp etdy 
Sisto nschergo £215 JxvOtWSea sixmstosM 
sd Sluow vab req GOR 5,1 sandy semeess Anaad tedto 
jz 2%: 3107 £9558 ictusee sieqsxtosM sft mori sldstisve 
qopsnieao to Year BSnooee ef f Ot .neissisqe Io 1694 
slisliaovs shaw pated .ysb teaq JOE > samvess 14,9.K.2 
wvpea oft eoatwoflleot ifew ss siesiA moxz2 
faso+ al vsb tac JOO St. yloesveamixozgqas nedw .noigsieqo 
ehtied .7.9.9.4.9 ‘of8 .Baviecey paired at 
a’ ‘(ersme2 ato zeavo .yveb. 36q 398 2.2 To momixen 
nos nufoy Sgteney adsmisgiu as at pats(vest ,e15eY 
IDE 26,5 Io Sete J20WWESa stecamuae sit Bus ysa sodbutt 
.3918 foBs Mort ysd ed 


fe3 ai aancted?tib Az1<7: ent 


sqpexan | hS yfixsuiva-to sev sts semaes aplesb “uo 
4,9 aeea3eanw .stoeéeqqnol aeviad enidiss asp 
.odine towexpsesond. 000,08 omteu 2se20gorg 

sft fei bonoizasm svat. vor 0 


{yah t9q #992 oidus 6, S ad Iiew emtov ajamitiv eflidioo3~ | 2* 
Siedtin? sltzsil s tsit ataliqxe goy m59 


t21i? wo aisped ew osiW A We V5 Gk aa 


vs 
, es 






. F oJ - : paras of 

ES.= oew of ogore aw .elitndoot yo! eekbuse siidszbyd 4, 

| : é a - bas 

| grolused sixaedos% sf9 most ,ys5 toq 398! vo moififa 12 
sep tor cite | 





i : WA sd poe 


ALLWEST REPORTING L.-TD. 


Mirosh, Lazerte, Hensch 


BURNABY 2, B.C. tne Gheveds 8628 




















area since this was the volume used by the study group. 
Using this volume, we carried out some preliminary hyd- 
raulics designs for different arrangements of pipe and | 
compression, | 
Subsequently ...Mr.) Mackie. ouz, | 
Manager of Evaluations and Forecasts, together with his | 
consultants, carried out intensive studies concerning 
probable reserves additions in the Mackenzie Beaufort 
area and market projections for Canadian gas needs in 
Canada. Based on this work, we were advised by Mr. 
Mackie that in the near term, 2.4 billion cubic feet 
per day would likely be required by Canadian markets. 
and in addition, that this volume could comfortably 
be supplied with the projected reserves additions from 
the Mackenzie Beaufort Basin, 


I. Should poant,.out, that the 


2.4 billion cubic feet per day we refer to, is a receipt! 


1 
volume at the top end of the pipeline which represents | 


95 percent of the pipeline’ system capability. 

Using an average day volume of 
2.4 billion cubic feet per day, our engineers carried 
out studies for several different pipeline diameters, 
operating pressures and compressor unit sizes. The 
results of these studies which were shown in our appli- 


Cabinnw21, ocapiieal form,. in, Section, 3B=1.,0.andicate 





the relationships between volumes and cost of service 


for the different pipeline configurations. | 
These studies indicated to us | 
| 


that a 42 inch pipeline system, with a .540 wall thicknegs 


operating at 1250 pounds per square inch and with 24.000 





| 
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ISO horsepower gas compression units, could carry an 
average day receipt volume of approximately 2.4 billion 
cubic feet per day, at a minimum cost of service for that 
particular configuration if the stations were optimumly 
spaced. The study showed an optimum spacing to be, on | 
the average, around 48 to 50 miles between compressor 
stations. for a total of seventeen stations. 


These comparative cost of 





i 


service calculations were carried out using all pipe 
and compression costs for both installation and sictea 
and maintenance, However, the costs for support eeaeTeeh se 
for construction were not included and the effect of 

adding all costs into the comparative studies would be 
to shift the optimal volume for all pipeline configurations 


to slightly higher levels of throughput. For comparative 


‘ 





purposes, therefore, it is not necessary to include the 
costs of common facilities which would be required for 
any of the pipeline configuration studies. 

tn summary, we have chosen 2.4 
Driiton cubic Pace per day, since this is the volume 
which has been determined by both the study of Canadian 
gas requirements and by projected reserves addition 
study for the Mackenzie Beaufort Basin. As well, we hav 
determined from our hydraulics work, that 2.4 billion 


cubic feet per day can be carried by a pipeline system 


. such as the one we propose, at a minimum cost of service 


for that. configuration, 
Q Will you explain why you hawe 
: 
chosen to operate your system at 1250 pounds per square 


inch gauge rather than 1440? 


1 
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A A metallurgical panel vee 
will shortly appear before this inguiry will deal with 
the subject of unstable ductile crack propagation, 
which was the praneipel reason for reducing the 5 duuenee 


pressure from the design pressure. In reducing the operr 


} 
| 


ating pressure, as we have done, we have reduced the 
operating stress levels which the pipe will he subjected 


to due to internal pressure, By specifying pipe with the 
highest currently achievable toughness properties and 


| 
by examining various combinations of pressures and 


| 


temperatures which this pipe will be subjected to during 


operation, our metallurgical engineers have determined | 
that a reduction of pipe stress levels consistent with 
reducing the operating pressure from 1440 PSI to 
IQSOREST willi limit spropogatingnductale! cracks; should 
they ever occur, 

For our hydraulics studies, 
therefore, we have taken the maximum operating pressure 
to be 1250 pounds per square inch, Our station spacing 
was based on using this maximum operating pressure. We 
also ran studies to see what differences would occur 
in our station spacing had we chosen to use a 1440 


PSI maximum operating pressure, A comparision of the 


cost of service results is shown in our application 





and as may be expected, operation at the higher pressure 


allows the pipeline system to carry a higher volume at 
a lower cost of service. 

Q Will you now explain how 
the Foothills system connects with other pipeline systems 


and processing plants? 
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The Foothills Pipe Line 


system would receive and meter gas from the downstream 


side of the gas processing plants at the north end of the 


pipeline. The pipeline runs 


for approximately 817 miles '§ 


to a point located about 6 miles north of the 60th parallel 


where compressor station 17 would be located and where tw 


meter 


One 


would meter gas into the Westcoast Transmission system 
over a connecting link through the Northwest Territories 


and British Columbia, to a point near Fort Nelson. 


second metering facility 


first, would meter gas which moves into the AGTIL Canada | 


system through the Northwest 


a connecting link to a point 


Alberta Gas Trunk Line system near Zama Lake. 


stations would be installed, 


located along side of the 


of these metering stations 


The 


Territories and Alberta via} 





of intersection with the 


station 17, gas discharge temperatures will be limited 


fahrenheit 


At | 
| 
| 


to 80 degrees/ by an aerial cooler and pressures and 


volumes will be regulated so 


that both receiving pipeline 


systems would obtain the agreed upon quantities of gas a 


pressure levels consistent with their existing operating 


systems, 
0) 
Supervisor of Station Design 
MR, 
A 
fe) 
to the prepared evidence and 
top accurately describe your 


experience? 


Mr. Lazerte, you are the 

at Foothills Pipelines? 
LAZERTE: 

Yes, 

Does the sheet attached | 


having your name at the 


academic qualifications and | 
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1 A res. 
2 Q Would you read the contents 
| 
3 | in please? 
4 A Education, BSC in Chemical 
3 Engineering, 1946, University of Alberta. | 
% Experience, employed in the oil and gas industry since | 
| | 
| | 
7 | 1947, British American Oil Company Limited, 1947 to | 
8 1953, plant engineer, Longview Gas Plant. Engineer on | 
9 construction of the Fdmonton Refinery. Operations | 
10 engineer, Edmonton Refinery. Startup and operations | 
ital engineer, Moose Jaw Refinery expansion, Texaco Fxploration 
ee Canada Limited, that's a wholly owned affiliate of | 
| 
13] Tex Inc. 1953 to 1974, project engineer on the design 
| | 
| 
frie ot the BonnyGlen Gas Plant.’ Plant Engineer, Bonny Glen. | 
re | Gas Fngineer, Calgary, Staff gas engineer, Calgary. 
16 | Senior Fngineer. Calgary. Superintendent, Gas 
17 | operations, Calgary. Assistant Superintendent, Gas, | 
18 Calgary. I joined Foothills, November, 1974. | 
; | 
19 
20 
oo. 
pM: 
a3 
24 | 
25 | 
26 | 
27 : 
28 | 
29 | 
i 
30 | | 
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pipeline pressure will probably be accomplished using 


Q Mr. Lazerte, will you ex-! 


plain why at compressor station one on the Foothills' 





Pipline you have allowed excess compression horsepower 
to exist at capacdty flow? 

A Station 1, sighted 46 
miles south of Taglu and five miles north of the pesone 
Lake junction is scheduled for start-up in the fall of | 
1982) yearwrour. Wath tall 17 ’stations! installed’ and 
the pipeline operating at its maximum capacity or 


capability, the first station pulls approximately 12,000 


or half of its rated horsepower of 24,000. In other | 





words, it is very lightly loaded. 
We took this approach as this 
station is closest to the major supply of gas, the 


Taglu gas plant, and we wanted insurance against possible 


Outage of the plant booster compressor. This plant | 
Supplies about 80 percent of the total gas in the pipe- 
line. The main treating portion of the plantoperates 

at ‘a pressure’ of 1080 Psia and following processing for 


water and liquid hydrocarbon removal from the gas, it 





is compressed and cooled for entry into the pipeline. 





The final compression of the 


gas from 1080 pounds per square inch to the higher 


a gas turbine driven centrifugal compressor of the same 


general type as proposed for use by Foothills. 





Though very dependable, this 


machine will unavoidably suffer some down time during 
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given 
a / year, and for these few hours or days the Producer | 


plant delivery pressure will be reduced to 1080 PSIA. 
Under these plant ‘compressor outage conditions, we can 
Maintain the design delivery volume from Taglu of 1900 
million cubic feet per day with Station 1 equipment 
fully loaded and developing the rated horsepower of | 
281,550", | 

With the above plant outage | 
conditions, if station 1 installed horsepower was only | 
15,000 to meet normal requirements, the reduction in | 
receipt volume would be much more severe than we will | 
experience. Also, if Station 1 was located further os 
with the 24,000 horsepower unit, the oat ee reduction 
would be more severe as less surplus horsepower would 
be available during a plant compressor outadqde. 

In summary, installing surplus 
horsepower at station 1 allows more gas to be transported 
in the event of a low delivery pressure condition at the| 
TagluvBiant.. 


Q Will you explain what 





criteria you used in determining the receipt conditions 


for gas at the processing plants? 
A Initially the receipt 
pressure for the Producer gas plant sales gas will be 


1250 PSIG which corresponds to the maximum operating 





pressure of the pipe. Of course, there is a possibility 
at 

our system may ultimately operate/1440 PSIG so that the 

Producer plant compression equipment should have this 


higher discharge pressure capability in the event we 


find at some later date'that we can operate at the 
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higher pressure. 

We plan on receiving gas from 
the plants at a temperature of 25 degrees Fahrenheit 
to be consistent with our operating philosophy of a 


chilled line, that is below freezing temperature down 


to Fort Simpson, to prevent degradation of the perma- 


frost. This receipt temperature of 25 degrees Fahren- 





herct will ensure arrival at the Suction of the first 


Operating downstream compressor station below 32 degrees| 
Fahrenheit under all conditions. 
With regard to the gas quality | 
specifications, these are fairly Standard to a point. 
That is, the delivered gas will not contain: (1) Sty. 
liquids or objectionable substances which would cause | 
problems, (2) more than one grain of hydrogen sulphide! 
or ten grains of total suphur per hundred cubic feet and 
(3) more than two percent carbon Aide thoue our 
permission. Also, it shoyld be free of oxygen and in | 
no event should it contain more than four tenths of one 


| 


percent. 
Foothills will have two require} 





ments that are not standard for normal gas transmission 
lines. Firstly, the water vapour content should not ex-| 
ceed 0.4 pounds per million standard cubic feet which 


corresponds to a water dewpoint of minus 5 degrees Fah- 


renheit at 1250 PSIG. This specification is more 
rigorous than normal due to our higher operating press~ | 
ure and lower operating temperature. Both these 

variables favour the formation of solids or hydrates in 


the pipeline which could interfere with the passage of 
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gas so this condition should not be allowed to évelop. 
In order for solids or hydrates to form, free water in 
liquid form must be present. We ensure, therefore, this, 
doesn't occur by having the Producers remove most of it | 
from the delivered gas. By setting the above specificatt 


ion, no water droplets can form until the pressure 





increases to 1440 PSIG and the temperature drops to minus 
3 degrees Fahrenheit. This will not happen in our pipe- 
line because even if we do operate eventually at 1440 
PSIG, we will not allow the temperature to drop lower 
than 10 degrees Fahrenheit under normal conditions. | 
Secondly, we have specified a | 
series of hydrocarbon dewpoints which limit the quantity) 
of heavy hydrocarbon constituents the Producers can pass 
into the line. This is done by specifying a number of 
pressures and temperatures at which the first drop of 
hydrocarbon liquid will form in the line and setting 
these at such a level that they will not occur under 
normal operating conditions at any point in the pipeline 
system. Condensation of hydrocarbon liquids in the line 
is to be avoided as they increase thepressure drop, | 
increase horsepower and fuel requirements, and, if | 
present in sufficient quantities, can damage compressor | 
blading and flood inlet separators. 


0 Will you explain the | 





build up was arrived at? 
A The volume build up is 
obviously firmly tied in with the estimate of total 


reserves, deliverability, rates of discovery and market 
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considerations. The build up was developed by Mr. 
Mackie and he providec these volumes to me. What I would 
like to discuss now is the engineering aspects related 
to the rate of build up. I believe we have a slide. 


Foothills shows a volume build up, by years and field, 


as per slide l. 
MR. GIBBS: Would you | 
just hang on a second, Mr. Lazerte? 


WETNESS DAZERTES” Gladiy. 


I don't need to deal with this in too much detail. We 
show the Parsons Lake delivery volumes -- | 

O That's the | 
right hang == 

WITNESS LAZERTEY “On”-the right 
hand side of the slide. We show Taglu in the middle, 
and we show the total delivery on the left hand side. 
Now, please note that these are receipt volumes, as Mr. 
Mirosh commented, receipt ,volumes into the pipeline at 
the northern end. 

Now, you will notice lastly 
the capability figures in the text, there was an error, 
the 2,500 of course should be 25 -- that's still done 
wrong -- my apologies, it should be 2550, so we've 


managed to make an error there. | 


ME GIBBS: Compound 





the error? 


WETNESS LAZERTE Ss? (I''m aftraid 


Q ria 





Capability line on the bottom then, just to make certain, 
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| 
the first number should be 2,550? | 
A wes. 
e) And the next one 2050 
1s COrrece, Masivirs therlastrone.,, 500? 
A Yes, the number on the 

















left is the incorrect one. | 
You will note that we have 
assumed all of the first year gas to be produced from 
Taglu since our information indicated that planning and 
development of this field, plant and related facilities, 
was somewhat ahead of the Parsons development. We fur- 


ther assumed that 10 percent of the Taglu stream 





originated from the Niglintgak field. 

The volume build up shown on 
the slide coincides with the compressor station 
schedule shown on Slide 2. 

Now again, there has been a 
slight omission from thisesiide and you will notice 


when = read from the textyrwhateht is.e«. Yous wills note 


that to flow the first year volume of 809 million a day, 
we require that two full stations and four partial 


stations be -- 
THE: COMMISSIONER: . Excuse-me, 
Mr. Lazerte. Mr. Gibbs, you gave me copies of these 


slides. Should these be marked as exhibits as the 





witness refers’ to each slide? 


MR. GIBBS: . I had proposed to, 
sir. We can mark the first one now, or both of them 
if you wish. 


' THE COMMISSIONER: I think you | 
| 
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porting here - 


might mark the one called volume build-up as the next 


exhibit. 


(SLIDE MARKED VOLUME BUILD UP MARKED AS 


EXHIBIT NUMBER 234) 
MR. GIBBS: 


Q Mr. Lazerte, perhaps in 
explaining this, you might be able to do it better by 
standing and pointing to the slide itself, if that's 
more convenient? 
A Yes, I agree. | 


Just reading from the text 
| 


before I do, I will just read that first sentence again. 
YOoupwall note: thet to, flow the first vear volume of 
800 million a day, we require that two full stations 
and four partial stations be operational rf November, 
LO79". . R 

Toeiemayestart,, the original: 
slide shows a reference to this November, 1979 start-up | 
of two full stations “and four partial. That information 
was then printed down in here and and we lost it some- 


where along the route, so this is the start-up date 





referred to on the first one, and just very briefly, 
if’ fT may go through this. This is a construction sched- | 
ule and that shows the timing and I don't think we need | 


to go through every year. fabricating transport material$ 


' 


to:staging areas, this is the key on this schedule. Of | 


| 
course to try to meet this November 1979 date so trans- 


‘ j 
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-and then you notice the other construction activities 


and they just flow on down, coming into November, 1979 


and that's what we are aiming to meet. 


MR. GIBBS: Perhaps we could 


now mark that one, sir, as Exhibit 235? 


(SLIDE RE COMPRESSOR STATION SCHEDULE MARKED 
EXHIBIT 235) 


MR. GIBBS: 

QO Would you carry on now, 
Mr. Lazerte? 

A By a partial station al 


mean that only the pipeline booster package is missing 


and all other equipment is installed and the station 


has chilling capability. The first year requirement for 


major rotating -equipment is shown on slide 3. 

Nee we are getting into some 
specifics here. You will note that there are two full 
Sracions, nere,estation, | 1Syatull station; it has a 
gas turbine driver and compressor, 24,000 horsepower. 
Thenchullaingecapabillity jis: there matching 1t, 15,000. 
You will note at station 15, gas horsepower 30,000. 

We stopped chillingat 14, so that is a full station. 


Mere aseno. chilling to-gouin there, so 7 and 15..are 


full, then please note 5, 9, 11 and 13 had everything 


installed but the gas compressor. So those are the four 


partial stations referred to in the text. 





{ 
i 
| 
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lI that slide be marked, sir, as*Exhibit 236? 


tho 


(SLIDE RE YEAR REQUIREMENT, GAS TURBINE COMPRESSOR 
UNITS MARKED AS EXHIBIT 236) 























4 

5 | MR. LAZERTE: | 

6 | A May I continue? 

7| MR. GIBBS: Yes, please. 

3 | A This requirement for 

| 7 units should be relatively easy for the gas turbine 
10 | compressor industry to supply and meet delivery commit- | 
me ments. Note that orders for this equipment are scheduled 
12 | to be issued in mid-1976, movesto the site in the river 
13) Phieine season in 1977, and hooked up in the 1978-79 
14] construction years, and that was what was portrayed on 
15 | the earlier slide. 
16 The second year flow of 
17 1200 million a day requires the construction of Station 
138 4 3, with one each of a gas and propane compressor and 
19) installation of.a gas compressor at station 11 for a 
20 | total of three units. This commitment should be relat- 
211 ively easy to meet without difficulty. 
22 | The third year flow of 1600 
23| million a day dictates that we construct Statron ! iy, 
24 | one 30,000 horsepower unit and install a gas compressor 
Poy | ae stattonse>, © ana 13% fora -total*of four *units:. i 
26 | THe remainder of the units are 
27 | installed to be operational in the fourth year and a 
28 | total of 16 units are required. This will require 
29 | careful scheduling to ensure purchasing and construction 

| 
| 


commitments are met. 
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1 I'd like to make one quick 
2 | comment, note, 16 units, not 16 stations. 
Pi ae Q What’s the significance 
4 of that, Mr. Lazerte? 
5 A I'm pointing our here 
6 simply. I'm dealing with the capabilities of the industry 
Vi to manufacture these compressor units, and I stress 
8 that point. 
9 Q Will you now explain why 
10 24,000 Horse Power gas compression units were selected 
ll for the chilled section of the pipeline? 
12 | A The primary consideration 
13 | is that the gas compression equipment selected must be | 
14 | commercially available. "here is no point in giving 
15 | serious consideration to equipment sizes that will not 
16 | be available when orders are to be placed. Also it is | 
17 important that the selected units be proven and not | 
18 experimental. We want something that will start up | 
19 smoothly and stay on the pane with an absolute minimum 
20 of modification or change. The reliability and mechanicpl 
21 availability must be high, 
| Secondly. compression equipment 
23 should be of a size which does not violate the temperature 
24 constraints imposed on the pipeline, By this, we mean 
e2 | that if the units are too large they will be spaced many 
a) -Miles apart, and with the flowing Lets ind in the line, 
| 
27 if the pressure drops, there is a cooling effect which 
28 will result in subzero temperatures under certain con- 
29 nee tone! This condition could exist if we had a enairen 
E30] failure at a given station, and sub--cooled the gés at the 
| | 
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immediate upstream station to compensate for this outage, 
The end result would be to reduce the flowing volume to: 


maintain minimum operating temperatures by reducing the 


¢ 


expansion effect, 

In our detailed horsepower 
optimization studies, we examined the following gas 
turbine sizes: 

24-0006 HeiPy. | 

26, A00) Hae. 

ZOVZOOMH GE x 


37.000 H.P. | 





The larger units proved to be 
slightly more economical on a cost of service basis 
but the difference was minimal. The 37,000 and the 
29,200 H.P. units were eliminated from further consider- 
atiren in the: chided, portion ofthe line north of Fort 


Simpson, due to the low gas temperature resulting from 


the outage conditions discussed above. Of the remaining, 
the 24,000 H.P. unit was féund to be marginally the meee 
economical in the chilled section of the line. 
In summary, we selected 24,000 
H.P. gas compressor units for the chilled portion of a 
line as they are commercially available. conform to : 
temperature constraints and result in a low cost of | 
service, | 
1) Mr. Hensch you are the | 
Supervisor of Facilities Planning for the Alberta Gas 
Trunk Line Company Limited? 
MR. HENSCH: 
A Yes:. 
@) Does the sheet attached alia. 
: | 
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| prepared evidence, having your name at the top, accurately 
2 | describe your academic qualifications and experience? 

3) 2 A Yess 

4 Q Will you read that in please. 

5 A Education, BSC Mechanical 

6 | Engineering, University of Alberta. Edmonton, 1968. | 

3 | Fxperience, Fngineer with Montreal Fngineering 1968, 

3 to 1970. Engineer with Alberta Gas Trunk Line 1970 

9 to present. Professional affiliatiors, Association of | 

10 Professional Fingineers, Geologists and Geophysists of 

11] Alberta, Canadian Society of Mechanical Engineering. | 

12 | 0 Would you briefly explain | 

13 | the principles behind the hydraulicSstudies you carried | 

14| out to determine the pipe system required? | 

15 A The stimulation of gas 

16 |i flow in pipelines is a well developed science and we 

17 | have done nothing new. Through an application of simple | 

18 principles iof fluid dynamics. in ithecform of mathematical 

19 equations, we are able to predict the pressure and | 

20 temperature profile for any given pipeline system for ee 

el given flow. The equations used are: 

22 | The Fnergy Equation: | 

23 The first law of thermodynamics which is a relationship | 

Pa | describing the conservation of energy. 

25 The Continuity Equation: 

36 _A statement describing the conservation of mass. | 

ee) The Momentum Equiation: 

28 | Newton's second law of : 

29 | conservation of riomentum which states that the force is | 

30 | equal to the rate of change momentum, | 
ul 
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1 AS CUCy OL Paru 3, Section 3B-7) 68 
2 | the Foothills Application will show these equations to 
3| bean the form’ rather unfamiliar to,the gas industry. i | 
4 | To be able to calculate the temperature profile, it was 
. necessary to avoid making the simplified assumption that 
6 | the flow of temperature remains constant over the length 
7) OM the papelane.- in addition; the? kinetic energy | 
8 term has been attained for completeness, thus necessi- 
9 tating use of the differential form of the equations. 
10 The input data required to 
Ti carry out the hydraulic studies are gas quality, temper | 
12 ature and pressure of receipt gas. gas supply and delivery 
13 | points, ground temperature and thermal conductivity anc 
14] pipeline route and its elevation profile. Mr. Lazerte | 
154 has spoken to the gas quality and supply. The pipeline 
16 |} and elevation data was provided by Foothills Pipeline ang the 
17 | other input requirements has been obtained. from Alberta | 
18 Gas Trunk’ Line ‘as ‘a result’ of their membership in the | 
i? study group. : 
20 | QO Can you explain the | 
2a relationship between your office hydraulics studies and 
22 | the field location studies which have been undertaken by 
23 Foothills? | 
24 A The result of an office 
25 | study is a design which has compressor stations ideally 
26 | , located to meet hydraulic requirements. The final | 
27 | system configuration however, is not struck until input 
28 | has been obtained from both aerial photography analysis | | 
29 | and field reconnaissance .Fach site initially located by | | 
30] the office study is reviewed to ensure suitability of | | 
| 
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1 terrain, site access, and reasonable distance from 
% settlements. Should a site need to be changed, the new | 
3 location is submitted to the office hydraulics studies | 
4 to determine the eat of such a move on the proposed _ 
5 system's capability. Often the impact is one which may : 
6 | ae ee design and possibly further site survey. | 
7 | As a result, striking a system design is not finalized until 
8 both the flow and the geographical constraints are met. | 
9 Q Can you show how your 
10 studies led you to conclude that a 42 inch pipeline is | 
7.3 | appropriate for the Foothills system? 
12 | A Various combinations of | 
13 pipe diameters, working pressures and compressor edeten| 
14] horsepower were analyzed before Foothills chose to 
15 present the 42 inch system as the one which would most | 
16 | economically provide the transportation service required, 
17 The analysis included consideration of 36 inch, 42 and | 
18 48 inch diameter Pipe, workingpressures of 91) 1250, 
19 1440 and 1680 psig and horsepower DLochsim £42:0:7009, | 
20 24,000, 26,400, 30,000 anid 35 (0003 HyP. 
oni System designs were determined | 
2? for a flow range of 1000 MMCFD to 3000 MMCFD in mae 
H3 of 250 million. Capital costs for Operation and 
24 Maintenance and fuel costs were estimated for each of 
25 | the designs and subsequently the cost of service for eath 
26. _was calculated. A plot of cost of service versus flow 
27 | was then prepared. | 
23! We have two slides that | 
29 | will illustrate the method of comparing cost of service | 
2 | to the flow) for each pees systems we studied, | 
| | 
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Slide Number 1, illustrates a 
cost of service comparison of just three of the alter- 
natives we've considered in determining the pipe system. 
The pipe system elit forward, 

QO Could you go up and explaip 
that slide to us now, Mr. Hensch? : 

A On this slide we've just 
chosen to penne cow ntatwoneeicetaa 42 inch 48 eee 
1250 pound system, 42 inch 40 pound system, and a 36 
inch 1680 pound system and at a constant horspower of 
245.0008 Pi 


We prepared designs for each 


of these three in the flow range that I just earlier 





mentioned, 1000, 3000, and prepared cost estimates for 
each, The result of that cost estimate is converted 


into a third year cost of service calculation, which 


appears on the vertical access first. : | 

The comparison of the systems 
in this fashion will demon'strate how each system has 
an optimum value at which -- a volume at which--- 
it proves to be the optimum. I'm sorry. 

The comparison of 

the three, and our design volume of 2.4, we find 
we are 42 by 1440, seems to be the most optimum and 


as a result, we selected the 42 inch. 


Q Might the photograph of 
that slide be marked Fxhibit 237. | 
(PHOTOGRAPH OF SLIDF MARKED EXHIBIT 237) | 

Q Mr. Hensch, Slide Number 


2 is just a further illustration of this method of 


-} 
be 
. 


Tocris. 


dozemsH ,9dtese. maotim 


sautii «fi zedmus sbhELe2 


s42 te esads J208 toe undalszsqaoo solvaee To’ ss09 


sgiq sf? aninknroish af betebrenoo sv*ow gevissn 


_btswrel] juq cd meseve sqtq sAT 


°doanceall .aM .won ay'od Ssbife tsads 


(ie td’ ; 
@amubs ia 
“) « Soolee aw \axvo.ete7sanomseb of fmsaeods 
16 ode hbavod Of dont £4 .9etayea bavog Ocal 
- nee oe ao ai 16 mage enoq O88L Aon! 


9,H 000,085 


; i x af i 99x? seoets To 
; e . O04 000 neroltsast 
ter) ifiugzat oniT tinse 
Fs i Jar sooy brid? |e Gia 
a 20 ? eis & i) a9 MoO 2@it6Squs 
J - 
, wre mob Iliw noinest eins ms 
ulov gp -- doidw 326 euley mumiggo ns 
rice mr mizqo eff Sd oF Bavozq 3Z 


= ’.$ to at lov apie woo fas ,.Ssemit ed2 
1 eid ad oF anmeeoa OBI yd Sh orB OW 
.4pat, $8 eft Sedostee sw, tivas? 5 es 

immoteg off giniM \ 
£0 tididxS badzem od ebiia: Jedd 

t£& TIGTIUMY GARHAM AGLIe FO BIAROOTOHG) 


. 


eit fe8. , doze vim 9 


tn boritem eids, Io noibtexrtevllt asdtia} se teut el G’ 


O05 GHITHOTEP TEFWI58 
4etadD nt 3.06 (Aannee 





ALLWEST REPORTING L-TD. 


Mirosh, Lazerte, Hensch 


| 
BURNABY 2, B.C. In chief 8648) 














At prepared cost service of service to flow. | 
2 | What we have here are just the comparisons of different | 
operating Ore ccie sty an incite: with 24,000 H.P. 
| we're able to track out each system to find the minimm : 
5 | at a particular volume. Here again, the 42 inch, 1440 | 
nt system has proven to be the most economical at our | 
7| designed vyolume ef 24 hundred million. | 
8 The 42 inch 1440 system might be rated to operate at | 
9 | 1250 has also been included, on the sketch and appears ag 

ine the yellow one here. 

12 Once the criterion of safety of design has been applied td 

12 | the pipeline design after the economics have been carried out to | 

18 | determine the right system we found our economics moned up to the | 

14 yellow line. Q The safety factor inereueer 

LS the cost of service? | 

16 | A Yes; it-has. Welve- not 

17 | shown the other systems with the same impact on the 

18 premise that relatively they would all move upward. | 

19 Q° Might the copy of that 

20 slide be marked as EXO eee oO 

eae li (SLIDF MARKED EXHIBIT 238) 

ee Q Mr. Hensch, could you now 

23 explain how system deliverabilities are affected by 

24 | either compression unit or chilling unit outages. 

25 | A Gas compression on the 

26 | . proposed Foothill system is accomplished by 17 compressot 

a | stations. The northerly 13 of these stations are | 

28 | to consist of 24,000 ISO Horsepower turbo compressor 

29 | units, for gas Poeeesion and 15,000 ISO horsepower | 

30 units for gas cooling ua stations 15, 16 and 17 contai 

| 
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1 .29,200 ISO horsepower units for gas compression only. 
2 Considering first gas compression unit outages. the 

3 system deliverability is naturally dependent on the 

4 number of units down and the locations of these 


5 particular outages. 
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1 When the system is fully powered 


bo 


| 
and assuming a Single compressor unit outage, the system| 


| 




















3 | deliverability can range from 2,170 million per day | 
4 to 2,310 million (receipt) under summer conditions, and | 
5 | from ope Dhl aon £O 2,380 MmMimanaon. under winter-.con— | 
6 | ditions. For a two unit outage, the system capability | 
7 | Banges sero 2) uoemillion to. 2,220 million réceipt for | 
8 Summer coOndLtions, and from 2,185 million to 2,280 Scie 
q| Unaerswimncer cOnd1 tions. Finally, for a three unit 
10 | outage, the system deliverabilities are 2,125 million | 
11 receipt for summer and winter conditions respectively. | 
12| Table 3B-13.14 of the submiss- 
ES | ion outlines in detail the seasonal delivery volumes as | 
14 | anticipated. The annual delivery from station 17 is 
15 | expected to be approximately 850 BCF, whereas the 
16 normal seasonal average delivery volume is approximately: 
17 | 840 BCF. It is evident, therefore, that the system is 
18 capable of delivering the average receipt volume of 
¥9 2,400 million cubic feet per day on an annual basis,even| 
20 when station outages are considered. | 
al Considering now the effect of 
22 | chiller outages, the system deliverability is not 
23 | seriously affected under these conditions. Average day 
24 | flows can be maintained for both winter and summer | 
ae | periods, and this is accomplished by reducing the temp- | 
26 erature of the gas discharging from the station upstream 
27 | of the outage to 10 degrees from the normal 25 degrees 
28 Fahrenheit. The gas Monee aur: however, is not | 
29 | allowed to drop to less than zero degrees Fahrenheit. | 
30 | In any case, for the fully powered system as per year | 
| 
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5 and a single unit outage, the system deliverability is. 
ay Sone Hordes om, 2,c60) mi lilaonsperr day. -Chailler unit out+ 
ages can ae ad. eneeetire: be counteracted so as | 
not to seriously affect the system deliverability. 

MR. GIBBS: Mr. Commissioner, 


this panel is now available for cross-examination. 
CROSS-EXAMINATION BY MR. MARSHALL: 
Q Mr. Mirosh, on page 2 of 


your prepared evidence, question 3, in your answer you 


are dealing with differences between the two systems 


andeavyoOu,stateatathe top of the page, "In contrast 
Foothills would cease chilling and ensure that cas 
temperature remain above 32 degrees F south of Fort 
Simpson. Have you found that reference, sir? 

MR. MIROSH: 

A Nese 

Q Couidstvyoul take a look at 
figure 3B-13.11, which is one of your flow diagrams. 

MR.° GEBES :7 ).Ganwyou Gave us 
the number of the volume? | 


MR. MARSHALL: «Parte? , 





facilities. 
A Leal? : 
QO I think it should be 
16. S,-0re len li shavesvow found that near the; back, of the 
volume? 
A Vesi+ behave thats. 


Q Sir,’ my instructions are | 


| 


>ap dosnels os rosaly deers “ae 
#5 el 
Seino al 


afte2eM 2M vd Ag I-22e035D Mea ay 
7 4&4 THAPROOS 


i4eyevileh mecteye one <opsduo tinv eipnte « San ¢ 


7 =a 


nd set lino val tea modilin 096.8. te sabtoyens at : 
bhaszeyvetmyon 2d ,sretewed?: ,vileweasp 169 seeps he 
Tirttante-viieb aecave aft Foatis yleuwolres oF 208 | 5 
pe", M »faaTih AM Er 
1 ye ES yo? aldsiisvs won et [fotaq efdi a 
° 
JAHBSAM .S™%. YE WOLTAMIMANS-320K9 . E 
© . 
. .~e 1 CI 
) 
J T3¥ ennrah ive {AGS Ta | THON vif 
' marztib Adéiw ontiesh zé we | 
1 ao at 4% Bode uo Pak ae! 
Lweas > ; ywweon Bivow ellinzgooy bf 
7. ah %! 46 AISNSt ATVI6ISqNe7 el 
ist 2 t Sauot voy even. ..noranse oJ 


‘ 
¥ 


Tgnulov edd 20 szedaun snd ' 


,eeigtitas3 {bs 


| 
od 
bas 
m. 
—_ 


( 
} 
i) 
oid sft tess JYan®d Davot voy svedue, II.EL ao yt.th ‘ 
7 Fonulov 
149 sved 5 s2o¥ A ac 


prs. aqoOLtoustaai yer. ade o.: OF 4 





ALL WES TSRIEP ORT UNG L.-T ID). 
BURNABY 2, B.C. 





he 
So 








i) 
1ee) 








Mirosh,Lazerte,Hensch 
Cross-exam by Marshall 


8652 


that this shows, among other things, the temperatures 


of the gas as it enters stations and leaves them, is 





that correct? | 
A Excuse me, I didn't hear 
that? | 
Q Did ‘you ‘want "a copy “of 
this? | 
THE COMMISSIONER: Justwait | 
Unt e cet os COpy Ot “this; Do you want to. start again 


with your questions on this? | 
MR. MARSHALL: Certainly, sir. 


Q Mr." Mirosh” on! page= "2; 





question 3, you were dealing with the differences in the 
two systems and you say, "In contrast Foothills would 
cease chilling and ensure that gas temperatures above 
32 degrees south of Fort Simpson", and the reference 
then is to figure 3B-13.11, which is a flow diagram in 
the Foothills' application materials. 

To, beqimawith sir, whys it 
important that the gas temperatures remain above 32 | 


degrees in this area south of Fort Simpson? What's 





the purpose being served? ~— 

A Well the primary reason | 
that we are taking this approach is that generally | 
south of Fort Simpson, we understand that there is far 


less permafrost in the discontinuous zone than there is 


in fact permafrost, so that we feel that degrading this 
small amount of permafrost is far less of a problem to 
our pipeline design approach than it would be to create 


a bulb of permafrost through most of the non-permafrost | 
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zone. 

QO And it's a matter of some 
concern then, to ne sure that you're able to maintain 
the temperature above 32 degrees Fahrenheit in this 
area, is it? 

A Pardon me? 

@) Yes, to make sure that 
the gas temperature does remain above 32 degrees in 
this area? 

A THat's the approach we 


have taken. 


Q Sire uth LS nM instruction 


that this particular diagram shows that gas leaves 
station number 14 at 44 degrees Fahrenheit, and it arr- 
ives at station number 15 at 26 degrees Fahrenheit. 
Do I misread the diagram? 

A NOvagehat: Ss correct, we 
have picked that up here... 

Q What does that mean? 

A Imad Vised nena a Soar 
asterisk missing off this particular drawing, which is 
present on other drawings of an earlier number in that 


sequence, which refers to a gas heater which is 


installed at station 14, and which, if it were the case, 


would increase the discharge temperature from 14 such 
that the temperature into 15 would be higher than 26 


degrees as shown. 


QO Sir, has any consideration 


been given to Foothills to the impact on the throughput | 


that the operation of such a heater would have? 





{ 
' 
| 
| 
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| 
1 A Well it obviously does 
- affect the throughput. The higher the gas temperature 
3 | as, the tighter that line suction would be. | 
4 | @) Do you know precisely, st] 
S| what effect the heater would have at this location? | 
6 | A I don't think we could | 
7 | answer that now, no. | 
8 | Q Do I take it this was | 
9 something that was discovered after the application 
10 materials had been printed? | 
11 A Yes, I think You could 
12 say that this particular schematic must have been an 
13 oversight. 
14 ‘@) Well is it the schematic 
15 | that was an oversight, sir, or was it that it wasn't 
16 realized that the result was going to be that gas would 
17 be at 26 degrees, that is below the 32 Averees Fahren- 
18 heit os eens that yousjare trying to maintain? | 
19 A No, the schematic 
20 obviously shows 26 degrees, and had we picked that up 
21 we would have increased the discharge temperature out | 
22 of station 14. I would call that an oversight. 
23 Q Sic, my information is 
that at maximum flow conditions at which you must 
ga | operate at certain times of the year, that you have 
26 only one percent excess horsepower, either in the | 
= winter or the summer, with which to operate this heater. 
co Do you know anything about that? | 
ae A Well the heater doesn't | 
ES operate with horsepower. Did you say one ee ae Be. 
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| 
l horsepower to operate the heater? 
2 | QO One percent excess at 
31 station 15 to maké up the loss? | 
4 A Yes, this schematic shows | 
5 | station 15 horsepower to be very nearly used up. | 
6 | Q Would it not follow then, 
7 sir, that at the higher flowingtemperature, it would 
ag result in reduction of the throughput? 
9 A Yes, there would be some 
10 reduction. 
11 @) Has this been calculated? 
9 A There would be a’ reduct- 
13] ion after the horsepower is used up, I should clarify 
14 that, 
154 Q I see. Do you know what 
Me “that reauction woulda be, sir? 
17 | A Ors tay no. 
18 ®) Do you have any inform- | 
19 Selon, Sir as we have not been able to fine Aan Ene 
20 application, = to the size of the heater and when it 
ial would be operated and so on? Do you have such things 
o> as design notes or cost Data on. Lt? 
eR A Yes, we have. Mr. Lazerte) 
24 is able to comment on that. | 
25 MR. LAZERTE: 
26 | A Yes we have design 
27] calculations on the heater, and just to clarify or to 
23 add to what Mr. Mixrosh said, the whole intent in this 
29 area, and it shows on an earlier sheet, namely 13.4, 
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| SFORLect. NUMNDe ea ce LS .c.0 lt vou look under station 14’, 
| there is an asterisk beside the temperature of 20 

degrees on that particular sheet, a note down below, | 
and it says "Operate heater", and you will notice also 


on that particular sheet, that coming into 15 we show 





16 degrees. 


Now, the whole intent here is 





to operate that heater as a trim heater, and we didnot 
feel we had time to go back and make these small adjust- 
ments, so we simply added that footnote and obviously 
missed it on one or more drawings. The second deal, 


| I believe you mentioned the costing of the heaters. 


Yes, they were costed 





-- sized and costed. My recollection is that there's 
five of them, they are very large. They were priced 


out by National Tank. 





MR. MARSHALL: JI wonder if 
‘ 


that data might be made available, Mr. Gibbs? 








MR GIBBS: Yes, as long as 


it doesn't violate some competitive situation with 





National Tank. Mr. Lazerte could tell me that. 


MR. GLAZERTE: 


A I rather feel -- well 


perhaps we could give them everything but the cost 





| ~ material. 

MR. GIBBS: Would that be 
sufficient for you? 

MR. MARSHALL: Yes it would. 


MR. GIBBS: All right, we will 
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yt undertake to provide that, sir. 


ho 


} MR. MARSHALL: Thank you. 
3 i Q Mm IMiroshi,+turning to 


4 | the third page of your prepared evidence, you are deal- 





| ing with an answer to question 4, I'm not quite certain 
| t 
| 


6 | whether or not you amended the testimony from what was 


7 || Circulated. Invthe middle of that, paragraph, .if df ecould| 


8 pick up the sentence, you are saying, "...could carry 
9 | an average day receipt volume of approximately 2.4 


10 BCF per day a minimum cost of service for that parti-| 





i}. cular .configuration” ...-Did youvadd “at a minimum cost 
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A Yes"?ivdid. 


fe) DO I understand correctly 


though ney and I'm thinking of the comment that you 
make at page 5 in your fifth answer, that really 1,440 
PSIG produces a lower cost of service? 

A Yes, it does but under 
the assumption that he would be able to carry a larger, 
or that a larger volume of gas would be available. If 
you carried the same volume, that is 2.4 at the higher 
pressure, I believe the cost of service would be higher 
thanyacy? , 250% 

Q Sir, do I understand 
correctly that the original proposal of Foothills was 
to carry the 2. -- was toWcarry*’the higher: volume at 
the 1,440 PSIG, and that because of metallurgical con- 
Siderations, the system was in effect gerathe to the 


; the 
lower throughput level,and/ lower operating pressure? 


A Now con't think that’s 


quite the sequence. The beginning point was the volume, 


and that determined the size and ideally had we had 
more volume, and had we had confidence in being able 
to operate at higher pressures, that would be the way 
to go, but it happens that the volume which we have 
selected, 2.4, matches the reduced pressure of 1,250. 

@) What I guess I'm inter- 
ested in, sir, is what came first? 

A Between -- 

QO Was it the 2.4 figure 


that came first or was ‘this a figure that was developed 
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| 
after the original concept was developed of operating at 
1,440 PSIG with a 42 inch line? 
A Well we were given the | 
volumes by Mr. Mackie and that was a number he sugaested | 
we try to deliver. 
Q Well then to pick up a 
word that Mr. Hensch has used about derating of the 
system, do I take it then that there was no derating 


of the FOothills system, that it was always intended to 


transport the lower volumes at the 1,250 PSIG pressure? 


A Well the intent was 
always to deliver about 2.4 BCFD. It happens that we 


| 
can do it with the system we are proposing, at a minimum) 


| 
cost ‘of iservice. 


Q Sir, there is reference 
in this panel's evidence to the possibility of the 
pressure being increased to 1,440 PSIG. I believe 
there are two statements to that effect in the evidence. 
You are aware of those? 

A mes. 

Q Can you tell me sir, 
what Foothills' intentions are with respect to operating 


pressures? 





A Well certainly the stat- 
ion spacing is designed at 1,250 pounds, so our intent 
is to operate at 1,250 pounds, but we can't escape the 


fact that if we felt comfortable and were able to prove | 





to: ourselves and to the regulatory authorities that we 
could go to a higher pressure, and if there was more 


volume to justify that,’ that would be one of the 
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possible ways of increasing the throughput. Down the 
road, when we were looking at larger volumes, we would 
evaluate increasing the pressure against adding loop 
against adding compression, that would be one of our 
thoughts, but we would have to verify that we could 
elevate the pressure from 1,250. 

THE COMMISSIONER: Would this 
be a convenient time to adjourn for coffee? 

MR. MARSHALL: Yes, it would, 
Mr. Commissioner. 

THE COMMISSIONER: We will 
take a break for coffee. I felt we would sit tonight 
and I thought that we would carry on with morning and 
afternoon sittings the rest of the week, with evening 
sittings on Wednesday and Thursday as well as tonight. 
If it turns out that that's something the counsel are 
not happy with, they can let me know in due course. 
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(PROCEEDINGS ADJOURNED) 
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1 (PROCFFDINGS RESUMED PURSUANT TO ADJOURNMENT) 
< MR. MARSHALL: 
3 | Pfs Q Mr. Mirosh, when we broke 
4 off, we were discussing why it was Foothills ended up 


) with pipe operating at 1250 PSIG, 42 inch diameter pipe 


6 | and 0.540 inch wall thickness. Now I believe you 





7 explained that that matched the projections#f gas | 





8 requirements and gas availability from the belta, and 

9 this really produced the optimum system, am I summarizing 
10 your comment correctly? | 
11 A Ves, <- think Dts! farr ‘to | 
12 say that if 2.4 BCFD were being received at the top end, 


13 that the system we propose would carry that gas at a 


14 minimum cost of service. 

15 Q Well sir the difficulty 
16 tf have then is with the Exhibit 238 which was the 

1? first year cost of service versus flow rate diagram 
18 that was presented by your panel, Do you have a copy 


Ps 
19 Of that sir? 











238 correctly when it suggests that for a volume of 


20 A Do you have a copy of | 
21 the coloured version? | 
2 Q Dow! understand sExhibit | 
23 | 


2400 MMCFD, which is the proposed volumesto be transportdd 


EP by Foothills, -- 








A MEG | 
27 Q Thei "cost of service, first 
28 year cost of service on a cents per MCF for 100 miles 
29 cere. which is the chart of the scale on the left hand 


Side, for 42 inch pipe, of .54 wall thickness, operating 
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1 -at 1440 PSIG, would be approximately 2.5 cents, whereas 
« when the pressure is reduced to 1250 PSIG, the tariff | 
3 would be approximately half a cent higher. roughly, | 
4 Tas Ciericunt,, there sos  romlines on thisvgqraph, but I | 
=) would say roughly 15 to 20 percent higher cost of | 
6 service. Do I read the exhibits correctly sir? | 
7 A That's probably an inter- 
8 pretation, yes. | 
9 Q Well is it the right | 

10 interpretation sir? 

11 A Weliat's ditficuit=to | 

12 | extrapolate but it looks about what it might be. | 

13 || O Well then sir, wouldn't 

14 | your optimum situation with 42 inch pipe of 0.54 wall 

15) thickness be to operate at 1440 PSIG, because that 

16 | would result in a cost of service that would be roughly 

1? eco 20 percent lower than 1f you were’ operating? at the 

18 lower pressure?. | 

19 A Yes, I think we stated thal 

20 operating at the higher pressure would be a lower cost | 

21 of service but again, we have been advised that due to 

22 the metallurgical constraints due to the stress level of| 

23 internal pressure, we should back that pressure off to 

oe 1250. 

25 | Q Well I want to get into 

26] those metallurgical considerations in a minute sir, but | 

“7 just dealing with that fixed volume, if you like, of | 

“8 2400 MMCF per day, which Exhibit 238 has selected, | 

a9 RbEamiNrG cnt considerations aside, your optimum Si@8aE ibn 

etal 786 inch pipe: would be at the 1440 PSIG level, would tee 
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iL One, 

2 A Wells, in) fact, this graph 
z shows that at 1680,-andlif you had higher throughputs, 

4 there would be another optimum, 

e Q That's using pipe of 
6 | different wall thickness. : 
7 | A Correets | 
8 Q Than what Foothills has 

9 selected. Using the pipe that Foothills has selected | 
10 | 42 inch and ,54 inch wall thickness, there is an | 
ay advantage to the consumers if you can operate at 1440 
he PoiG@uratnem ehan. ate 1250 Bole? | 
13| A Yes, if the system is 
ia | as shown here, that's true and I believe that this is | 
15 | Coyrects; ‘But gagain, wevdon'ttfeel that we can do that. 
16 Q Well we'll get into that 
17 in a minute sir, but we're talking about a.15 to 20 
18 percent higher cost of service, because of derating of : 
19 the system to 1250. It's less than the optimum, 
20 Granted there are reasons which we'll get into. Isn't | 
21 that so sir, that there is a 15 to 20 percent penalty | 
22) involved in the cost of service in derating the Foothills 
23 system to 1250 PSIG? | 
24 | A There is a penalty : 
ao) involved in derating yes, 

26 | . Q Andee. ie within tnat 

2a Brea, bo E0  20- percent? 

28 | I acmit my estimate may he a 

2 bit rough but taking it from your graph, which my copy | 
30 | does not have all the graph lines drawn on it. | 
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i: A i, wouldssay, that if; that's 
2 what you calculate, then that's probably what it is. 

3 | But that may not be-necessarily the case in the final | 
4 | analysis if one did a full cost of service for all | 
= the years. | 
6 | Q Well, sir, am I. to take 

7| the graph that is Fxhibit 238 as being accurate or am 

8 LL not? | 
9 A ies accurate, Tory as first 
10 year cost of service, and with the parameters as Mr. | 
JA) Hensch described for undertaking that. | 
Nets | @) All right then sir, when | 
U3 Roothilils, is, faced with this 15 .to 20 percent, penalty : 
14 ifouyou Like, or iincrease in its cost of service, through 
15 | derating its system, did it give consideration to | 
16 | any other steps that it might take other than derating 
ae tog 250 4bS Le which might minimize, the penalty, if you 
18 Like sthat «the, consumers would, ultimately have to bear? | 
Lo A I think to be fair we | 
20 eoked, .at..42 inch. and.decided, that was the. right size, 
21 and that that was the right wall thickness, and stuck 
Oe, with that. 
23 Q Were there optimization | 
24 | studies done to determine whether some other pipe size, | 
25 Or some other wall thickness or combinations thereof, 

26 | would produce the lower overall cost of service? | 
af A Well I believe the other | 
28 | curve which was displayed showed other studies which slag 
20 carried out. 1 | 
30 | Q Do. iepake it. sir that | 

| ; 
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cee eee Cross-Exam by Marshall 8665 
L Exhibit 237, which I take it is the document you're 
| referring to, and shows three different combinations 
3 48 inch, 42 inch and 36 inch pipe with the wall enemas ae 
4 and pressures indicated thereon, sets out the various | 
5 combinations and alternatives that were considered in 
6 | these optimization studies or is this part only of the | 
7 work that was done? | 
8 A I think in the application, 
9 material, we have displayed other studies in addition 
10 to these. 
11 Q The pownt “of Anterest. £o 
12 me on Exhibit 237 is that while you show 42 inch pipe of 
13 0.54 inch wall thickness you show it at 1440 PSIG : 
Pent er ethan at the 21250) : 
15 | A That's correct. | 
16 | Q Put 2 took it from your | 
1? answer thatyou hac determined that that was out of the 
18 running, if you. like, but because of metallurgical 
19 considerations, you had ty -~ if you were using pipe of 
<9 that specification, you would have to go down to 1250 
“ PSIG? 
22 
23 | 
24 | 
25 
26 | 
La | 
239 | 
29 | : 
20] | 





27238 


si'voy tnempoobd alt ak 3h sdet 1 dotdw , VES tididxa 


snoltertamos traxctt?} eo ws awore Bae \ot Pniaqtstex 
geondtzind Clew eas Wtiw eafq Wont St Gaye Apart <P font 8b 
evolrsy oto tu0 atoe ,cos¥eds Betsuttni ssiveastq Has 
ni bes 240 axow tart’ @evidenteai{s Bas anolssardmos 
; view dta@ aide’ Bi te welbude cotissinistqo sees 
fenob @ew Jenlt Arow 

Bo 3% ads ak Antny I 4 
noiz 4 stbute vetso BeysIqetb avad ow ,isiiessa 
.s¢en) O23 

oF JestsIni tog sca 0 
ait S tia soy efhitw gets #2 VES sidinxa no om 
~T > st 4 +? worle i saedtoingd fiew ont 52,0 
.SeSf ety Js asdit rencsex 

vut05 mBAT A 

soy Oo? JIG Q 
eis 5 cw tad¢ tedd beutmretoh Sed yogpad? rewans 
fsotpsrltatem Yo seveced sud ,etif poy 74 (ontanis 
iWqag. erlev esew woy Pi - ois Sani woy ,eneitsisblanos 

yes + iw 1p OF svasd Blaoow voy ,nofyaatitosga Jacy ¢ 
TOIcs 
is -_<s 


doansi 
[isdears® yd max? 


.eatesad . 





“i 
LOTS OMT AOMON TAP WI IA 
2.0.5 \aavwun 





















Mirosh,Lazerte,Hensch 
Cross-exam by Marshall 











ee re 8666 | 
| 
| 
2 A We certainly, as I have stated, 
3 would consider it downstream when we looked at expan- | 
4 | sions, but for designing the system we used 1,250 pounds | 
>| for station spacing. | 
6 | Q Do you know where the 42 | 
7| inch pipe of .54 inch wall thickness at 1,250 PSIG | 
8] comes out on Exhibit 237? Where would the curve be in | 
9 | relation to the other three? 
10 | A Well (I= think VEreyow took | 
dal the previous exhibit and super-imposed it, then that 
12 should be how it comes out. 
13>) 9) Dott Cake i t- from your 
14 answer ‘sir, that Foothills; ‘because of the neteb uments 
IS considerations, simply decided to derate the 42 inch 
16 | system to 1,250 and did not really consider taking other 
17 | steps that would allow a 42 inch line of He same wall 
18 thickness to be operated at a high pressure, higher 
19} pressure, say 1,440? 
20 A Well we weren't really 
21 aware of any other steps that were proven that we could | 
een appiy. | 
a3 QO Did Foothills give con- 
24 sideration to putting crack arrestors on its 42 inch 
zy | Daeg e 
26 | A We had discussions on | 
27 these but in these discussions we never did feel that 
28 crack arrestors were a solution that we could feel | 
29 confident in. | 
= ) Well sir, I believe we | 
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1| discussed the problem that Foothills was having in that 
ct derating the system to 1,250 really imposes a penalty 
3 | on consumers of 15 to 20 percent from what your study | 
4 showed would be an optimum pressure, that is 1,440. | 
5 | Did it not seriously study other ways, other solutions | 
6 | that would allow the pipeline, the 42 inch pipeline to | 
7| be operated at 1,440? You say you had discussions about) 
8 | use of crack arrestors. Did it not have detailed | 
9 studies carried out? | 
10 A Well we were aware of 
Li studies carried out in the study group up to the point 
2 at which Alberta Gas Trunkline withdrew, and these | 
12 | studies we never felt were conclusive, at that stage. 
14 | We have not carried out studies in that regard ourselves, 


1 butsiemsgqnt point’ out’ that although the first year cost 





16 of service does show a penalty for derating, the reason 
ibs] 4 for that derating is to reduce any DOLE Ene future | 
18 penalties due to unstable ,crack propagation which may | 
9 OCCuL, So that in effect, it's an insurance for the | 
20 consumers. | 
oN Q Well that would get into | 
2S) a question which I presume the metallurgical panel might 
23 better be able to deal with, and that is whether the 


24)| pipe of the specifications chosen has the ability to 


| 
<n resist the propagation of fractures. | 
26 | A yes. | 
| Q DeeL Cake it that ’that's | 
28 | an. area that you're not expert in, and it should be left 
29 | to the metallurgical panel? | 


| 
30 
A Yes. | 
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Q Do I take it from the 
answer you've given me to the question preceding that, 
Sir fethat rose Wiedhes not carried out any studies as 
to the costs that would be involved in installing 
crack arrestors on a 42 inch line of the type proposed | 
in the application? 

A That ss) icorrect . 

QO Would it surprise you, 
siuye Go wiaindiithat. therminstaliation ‘of such «crack 


arrestors, would result in an increase in the capital 





costs for the pipeline, that were taken in the broad 
picture, rather insignificant, and would have very 
little effect on the ultimate tariff? 

MR. GIBBS: Surely my friend 
is starting to give evidence on the use of crack 
arrestors and their capital cost, and my witness has 
said that he doesn't have much faith in crack arrestors, 
so there's really not much point in asking him whether 
it surprises him that they are expensive or inexpensive.| 

MR. MARSHALL: I can rephrase 
the question. 


Q In ‘carrying out the 





discussions that you say you've had about crack arrest- | 
ors, have you considered the additional capital cost 


that would be required in order to install them? 





A Well we really hadn't, 
because in order to do that, we would have to have felt 
that we could apply them, and we never did get to that 
stage. 
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that stage, did yourely upon studies that were commiss- | 
ioned by Foothills? You say you never got to the point | 
of feeling that ee caule apply them. In reaching that | 
decision, did Foothills have the benefit of expert 
advice that's incorporated in reports or studies? 


| 


A Well as I indicated | 





earlier, we had access to material which the study group | 
had prepared up until the point of Alhbverta Gas Trunk- | 
line's withdrawal, and on that basis, our experts have | 
not pointed out to us that we should be applying crack 
pee ee ca? 

Q Has FOothills had any 


additional studies carried out? 


A NO sit, but we sare plan- 





ning studies and in fact they may be undertaken shortly... 
Q What is the intended 


scope of such studies, sir? 


A TO study the stress 
concentrations of crack arrestors on a pipeline. 

Q Who will be carrying out | 
Ehatrwork,.Sis?e | 

A ROOthiasds.. 

Q Are there any other | 





studies that are intended in this subject area? 

A We don't contemplate any 
others at the present time, no, sir. 

O Sin, ak apage 5.,o0f your 
prepared evidence in answer to question 6, you Say, 
"at station 17, gas discharge temperatures will be 


limited to 80 degrees Fahrenheit by an aerial cooler". 
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Have you found the passage,sir? 
A Vest, | have 1%.. 
Q Couldyyourtell mepisir; | 
what the approach temperature is for the aerial cooler? | 
A I would be -- I think I | 
could pass that on to Mr. Lazerte, although he has | 
written 30 degrees down for me. 
Q Could you explain what 
the approach temperature means? 
A Could I let Mr. Lazerte | 


Carry: that ony 





O Fine. 

MR. LAZERTE: 

A The approach temperature 
is the exit gas temperature, minus the ambient air 
temperature, and the 30 degrees used is normal in the 
industry. 

Q DOes it follow, Mr. 
Lazerte, that if the ambient temperatures are greater 
than 50 degrees Fahrenheit, the discharge temperature 
will be more than 80 degrees Fahrenheit? | 

A Nai, so idoe Ss mniot 

Q Could you tell me, sir, 
what the discharge temperature would be if the air 
temperature were, say, 70 degrees? With an approach | 


of 30 degrees? 





A Would you ask the 


question again please? 


fe) Could you tell me what 


the discharge temperature would be, assuming your 30 | 


OTas 
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degree approach temperature, if the air temperature 


were 70 degrees? 

A I would expect with that 
ambient air temperature that we would exceed the -- 
could possibly exceed the temperature of 80 degrees on 
the outlet. Again, this comes down to exactly how much 
beef, as it were, that you put into the design of this 
unit, and in our final design, certainly we recocnize 
that temperatures in this area are going to hit 80, 85 
degrees, and we'll design accordingly. 

Q Well sir, if you had 
temperaturesfeven of 60 degrees, would you not be dis- 
charging air at more than 80 degrees Fahrenheit? 

A As it recall it, the 


ambient used was approximately 60 degrees. 


Q What results would obtain| 


if it's an ambient of 60 degrees? 
A We might hit close to 80 
Watne certain, conditions built anto the unit: 
| However, I might add I under- 
stand the thrust of your question, but my whole feeling, 
or the feeling is that if we do slightly exceed that 
80 degrees on that line, the said effects are not going 


to be of any consequence -- of serious consequence. 


\ 
! 
| 


| 
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\ 
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- correctly, did you -- do I understand correctly that 
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Q If it was considered 
necessary by Foothills to keep the temperature to no 


mMoreethantgt0 degrees) as thaswhbeemeuincdicated: imiathe 


testimony, would it be necessary when the ambient 
temperatures were high to reduce the throughput? 
A No we wouldn't take that 
approach, we'd build a little more area in for very 
little more money and handle this in the final design. 
I think the wording here is a little bit loose, but 
it expresses general intent, 
Q The final design work 
has still got to be done, with respect to this heater? 


Ss Certainly.We have had 





quoations on this equipment but certainly we'll be 
looking at these finer points in the final design, 

6) Nowe Mis, siazemce, eyo 
described in your evidence at some length why you have 
allowed for excess compressor Horsepower at station 
Number 1, at capacity ieee I believe, if I under- 
stand it correctly, there is about 50 percent excess 
at that station, is that correct. 

A Yes. 

Q I wasn't quite sure as 


to why that had been allowed or designed for and perhaps 


if I could just run through it and see if I understand 


you used sort of a conservative approach in providing 
excess capacity at this station, because of your concern 


about the possibility of the gas compressor at the TAGLU 


Processing Plant going down? 
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A Yes, 
Q Do I understand correctly | 




















5 (epeieys) 5 





as well sir, that you have assumed that the compressor 
at the Taglu station will be of the same general design, 


as that used in the Foothills system? 





A Yes, they showed thatjon 
their flow diagram, 
THE COMMISSIONER: Who is they? | 
A. Gulf, Imperial and Shell in their four 
volumes submitted to DIAND had a process flow 
schematic of both plants and it showed on that Selene Wa, 
MR.MARSHALL: Q Why do you consider it so | 
important to have the excess capacity at year number one 
station? A Well precisely 7 guess 
because it is the first station on that line. and by 
being ab’2 to restore the pressure of course, it's the 


vital’ bink ron sthe “line. 


| 


| 
Q Well what I don't understand 


is this sir, if you've got basically the same compressor 
at the Taglu Processing Plant as you have at your stations 


one, two, three, four, five, six et cetera, isn't it 


just as likely that one of the Foothills compressors wil] 
go out as it is that the Taglu compressor will go out of 


service? 


A Yes, I think that that's 


Q And don't you have the 


same consequences in terms of decrease in your throughput, 


| 
| 


if one of those other stations goes out? | 


A IL thank’ Mr. Hensch'is 
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-units all the way down the line, Is that not a correct 
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testimony covered compressor outages on our line, today. 
Q Well I'm interested though |! 

| 

Sir an your wespouse (O Chiles because its ih your 


Cestimony.. eally, lon’ t there the same result, af one | 


of the other compressors goes out, as if the Taglu 


Processing Plant Compressor goes out? They're basically 

the same piece of equipment, | 
A No, but they're operating | 

under different conditions, of course the Taglu iso seek 

compressor will be taking suction at 1080 so I guess 

if we were going to do an analysis like you suggest, we | 

would have to get into some specifics. | 

Q Well sir, if compressor 
station 4 were to go out, would the suction at compressot 
Stacron > De much OLL. L080? 

A I'll yield that question 
to the expertise of our hydraulic designer, I believe. 

WITNESS HENSCH: 

A TL ecat. .t. cell you, lam 
sorry. I would have to take a check on some flow 
studies and see what they would look like. 

Q Wiat@im getting to, Mz. 
Lazerte is this. It seemed to me that the job that was 


being done by the unit at the Taglu Plant was pretty 


much the same job as was being done by the compressor 


assumption? 
WITNESS LAZERTE: 


A The general statement is | 





correct, the specific statement probably is not. 
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QO Well then if you're building 
in the over capacity at station Number one why don't you 
also build it into station Number two and three and so 
on, all the way down the line? 

A I think we should look how! 


this generally developed. As a general comment, I'd 


| 


say that when we first went into the initial design on 


the system, that as a simplification andhot knowing where 


| 
all of the designed gas in at the north end of the systen. 


the origin of the gas was, that we took the gas, we took 


Iveoinkiweneneit setair cto sayethat on the voriginal 
runsjtheny Number,one compressor became located at, I 
think it's Mile 46, then followed the more detailed 
runs and examining the horspower there, we made the 
decision as outlined in the transcript. 

Q if, fvunderstand, you correct ly 
sir and you've expressed I think what my advisors had 
thought was probably the case, that in doing your initial 
flow studies, you simply assumed all the gas waS coming | 
fromitagilu, | 

A Phaty s conrect.. 


QO And you did not incorporate 





any gas from Parsons Lake or you assumed those Parsons 
Lake volumes were coming from Taglu? | 
A Initially yes. 
Q Mes. 
Sir, with respect to the 


iocationgor tbat, Station» Numbex one, don,’t.vou think at 





would have been better located downstream of the 


Parsons Lake lateral junction? 


i) 
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1 A No, we looked at this in | 
2 | detail, and found that was not the case. I'm not | 
3 | prepared at this moment to go into the specifics of all | 
4 | that, but roughly, a week's work was put into that 
5 analysis and the recommendation was to leave it sited | 
6 | where it is as being the correct site. | 
7 | Q Do I understand then that 
3 | after the supply picture changed, you made no change | 
9 to the location of your compressor stations to what had | 
10 initially been selected? | 
oa : A There was shifting, minor 
he] shifting of stations of course, for reasons that you | 
+3 have been told, I think in other panels. But, there ee 
14}, no -- with the exception perhaps of one of two, there 
i was-noe ema jor Shifting, "particularly of that station. 
16 | Q Particularly of that. 
17 | Sir, you mentioned that a detailed analysis was done of | 
| 
18 the location of this station. I think you mentioned there 
19 was a week's work mnuolveet a it. Is there a report that 
20 pertains to that? | 
ai A There's an internal report | 
Za, insFoothills \'yes: | 
23 Q I ‘suggest Mr. Gibbs that | 
24 | might be relevant to the evidence of this panel and | 
25 might we have a copy of that. 
26) Me MEGEBBS (Wel Drsi2'e% Haven't | 
27 | seen it. Unless there's something of a confidential 
<a} nature which we want to claim privilege, certainly we'll | 
29 produce Pi and- “ft we do want to claim some privilege, 





30) we will advise my friend and the inquiry. 
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1 MR, MARSHALL: Thank you Mr. 
s Gibbs, 
33 Q Sir, at page 7. in answer 
4 to question 11, you make a comment about the Hoe spe aeys 
5 of the Foothills system ultimately operating a 1440 
6 | PSIG, and this Mr. Mirosh commented on, on this as | 
" well, It was his comment I believe, thatit would have : 
8 | to be demonstrated that it was safe to do this. I was | 
a just wondering what type of information would have to be 
10 made available to Foothills before it would be satisfied. 
11| with respect to the safety of increasing the operating | 
12 | pressure to 1440. What is it that you have in mind, | 
LB | ais ita period of successful operating at lower eee eee 
14 or is it some test information, what is it you have in 
15 | mind in making that statement? 
16 | A Mr Mirosh, is much more 
17 | -- has much more expertise in this area and I wouldn't | 
18 want to comment. | 
19 Q’ Mr. Mirosh? 
20 WITNFSS MIROSH: 
Al. A I think you mentioned one | 
Des possibility and that is gaining operating experience, | 
a3 as studying how the system operates at 1259 pounds, But | 
24 | I think before we made a major increase in pressure we | 
ao would probably have to carry out some metallurgical tests 
26 _There are a number of ways we could go, one way might | 
Zeit | be to, if we felt confident in operating at 1250 and had | 
28 | some analytical proof that we could go higher, possibly | 
29 | incrementing the pressure by small steps. if and when | 
30 this was approved by authorities, but the other more likeay 
| 
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l way would be to carry out metallurgical testing. | 
5 Q It*s the first suggestion : 
3 that I want to deal.with sir. That is related to Coeraciae 
4 experience, Do I Orcereeacs you correctly that you ae 
5 operate at 1250 PSIG and then if you didn't have any 
6 difficulties at that pressure, then you might consider : 
7 | increasing the pressure incrementally? 
9 A If at some point in time | 
9 we found that there were additional volumes available | 
10 and if we determined Potter a. Study, that io mignt | 
te be possible to do it by increasing the pressure, and we | 
12 would feel confident in it, as opposed to looping | 
| 
13 or adding compression. 
23} Q Sim, if you re operating at) 
ue 1250 PSIG, correct me if I'm wrong, that doesn't tell 
16 you anything about the behaviour of the pipe. in the 
17 event of a ductile fracture, if you're operating ata 
18 higher pressure, does it? 
19 : 
20 | 
21 
ae 
a3 
24 
25 
26, | 
27 | 
28 
ao | 
| 
30 | | 
| 
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1| A It does tell you how the 
2 | pipe behaves under permafrost conditions, something which 
4 I believe very little experience iS available on | 
4| currently, but truthfully, one would probably have to 
5 | Carry, out metallurgical testing.an order to, verify, thar 
el pressures. can be raised. 
7 QO Mr. Hensch, do I under- 
7 stand correctly that Foothills has assumed that pipe 
9 | roughnesses of 0.002 inches would be obtained in developt+ 
‘ell ing its flow calculations? 
uf | MR. HENSCH: 
12| A Yes. 
13 | QO This is in, contrast with 
14 | the Arctic Gas estimate of 0.003 inches, is that 
Et correct? 
eh A Mesa gut. AS. 
| QO You're aware of that 
et difference? : 
19 A M'hmm, yes we are. 
20 | O Which. 1s really. a. 50 
eal percent difference? | 
ww) A ; A 50 percent difference | 
23 in roughness, yes. | 
24 | QO Have you calculated the | 
25|| effect on throughput, sir, if Foothills was unable to 
26 | obtain pipe with that pipe roughness, 0.002? But rather| 
27 | was able to obtain it only with a roughness of 0.003 
28 | inches? 
soil A We've made studies and 
30 | I'm afraid I can't tell: you quantitatively the difference 
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| 

bf in the throughputs. If I recall, they were quite small, 
2 | the differences in the capacity. | 
3 | Q The figure that has been | 
4 given to me by my advisors, is that there would be a | 
3 reduction of about 1.6 percent of annual throughput, if | 
6 | the greater roughnesses resulted? | 
7 A 1.6, that would be 24 | 
8] million a day. Is that so? : 
9 THE COMMISSIONER: A reduction | 

10 | GE not a reduction to, isO@that Fight? | 
das} MR. MARSHALL: Reduction of 

12 about 1.6 percent of annual throughput. 

13 | A That's in the order, yes. 

14 | Q I was wondering, sir, 

155) what it is that you base your conclusion upon that you 


16 will be able to obtain pipe with a pipe roughness of | 


i; 0.002? 











18 A We have been able to 

1p obtain some information prepared by 1.G.T. and published! 
20 in their Monogram 10, I believe. We make reference to | 
Zed it in the Foothills' application, and in that applicat- 
22 ion they have stated the roughnesses of plastic lined | 
a pipe, to vary from 200 to 300. | 
24) THE COMMISSIONER: What did 

25 | youl tall) that ,ieG: Tt? | 
26'| A iWnsiserry, Instatuterof 

| Gas Technology. 
28 ; ; MR. MARSHALL: 

29 @) If I understand you | 
30| correctly, sir, the information that you had to work | 
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from indicated that the range was from 2 to 3, and you 


have selected the lower end of that range? 


A Yes. 


QO Do you have any reports 


or data in written form, which indicates to your satis- 


faction that you can indeed obtain pipe at that rough- 


ness? 


A I don't have any such 
reports, no. Possibly the Foothills people might. 

QO San, in the Foothrvitrs” 
BOperCa Groin, Dat to ,. lab BS, "SeCtaOnN 3S. 2.2;, COUuld vou 


get that in front of you please? 


A What was that section 
please? 

Q Page "3B, ~-3.4, the 
Volume that's entitled "Part 3, Facilities". “Do you 
have that? 

A BRA (Or 72a 

O Shop See ft sa uncer 


SecuLon thats o.2.2, CO ecu some contusion to: this. 


A Tm" SOrry.. 
Q The second paragraph 
I think is the one that we are interested in, sir. I 


says, "During normal pipeline operation, the propane 


Mitel oerOrelalLing at less: than half of its rated 


a 


t 


power, while full power will be used only when there is | 


a chiller system outage condition at a downstream 


compressor station". Do you have the reference? 
A Yes, I have that. 
@) You say, at page 3Bl13. 
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Hehe ‘exhibit, vand 1t"s just a shorkestatement,;aL<think I 


have got it accurately here, "A single chiller outage 


will not impair delivery of volumes as all chilling 


systems have been designed with sufficient excess 
capacity to contend with such an eventuality". 

A Yes. 

Q Do I understand this to 
mean that the chiller upstream of the chiller outage, 
has sufficient design capacity to draw down its discharge 
temperature sufficiently, so that the gas compressor 
station with a chiller outage, can work at full capacity 


without exceeding the station design discharge temper- 





ature? 

A Yes. 

Q Now sir, in reaching this. 
conclusion, has consideration been given to the trans- 


ient heat flow properties of the soil surrounding the 


pipe? 


7 


A Excuse me, I'm -- 
could you repeat the question please? 


Q L,.can approach it another 


way. You havea chiller outage at a particular station, 
and as I understand the exhibit, you are counting on 
excess capacity at the upstream station in order to 
provide additional chilling -- 


A ThatALs ASC. 





0 -- so as to ensure that 
the gasj that goes through the°chiller, the compressor 
Station having the chiller outage, does not exceed 32 


| 
degrees Fahrenheit? | 
| 
| 
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A After the compression 
process, yes. 
Q Now, in other words, you 

















have got to cool the gas at the upstream station or 
stations, to lower temperatures than you ordinarily 
WOULQ;, "sOuchHal even tnough it Has to go through a istat= 
ion at which the chiller is not in operation, the gas 
temperature is not going to get up above freezing? 

A Does not rise above, 

Q Okay, now, you made a 
statement to the effect that you're going to be able to 
do this because you've got sufficient capacity in that 
upstream chiller, so that it can provide the additional 


chilling required, okay? 


A M'hmm. 

Q We're together? 

A Yes. 

Q Now there are a couple 


OF things about that, sir; The first’ one’ is, these 
Stations are some 40 to 50 miles apart, are they not? 
A Yes. 
Q Ane amelie Lone chae 
for the gas to get from the upstream station to the 
station where the chiller is out, would take maybe 3 


hours, something in that order? 











i) 
| 
{ 
| 
| 
| 
{ 
if 
{ 
| 
| 


A It would depend on your 
mathematics there, I'm not -- that's probably right, 
the order. 

Q Well, do you Know or does 


Mr. Mirosh know about how long it would take for gas to 


i 
| 
i 
i 
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get from one station in the system to the next station? | 
MR. ° MIROSH 
A Well I think I would 
have to state that under full flow conditions the gas 


might .be travelling .about,30 miles an hour, but I haven't 
done that calculation. 
| 


Q In any event, there 





would be a time period -- | 
A There would be a time | 

period, yes. | 
| fe) -- would there not? | 

| 


And my advisors indicate that it would be about three 
hours for the gas to get from the upstream station to 
the station where the chiller is out. Perhaps we -- 
LE AVOU-COUIds<accept,that.for purposes, of .our discussion, 
subject to your recalculating ityat aylater,time, it 
WOuld) EO!) low ,AWOULdELt. noe,. Ssicpeathat during this three 
hournaperiod, if you like; there would be a problem at 


the station where the chiller was out, because the gas 


temperature would rise up above 32 degrees Fahrenheit, 
and you still don't have any cooling effect .from the 


upstream station , because it takes three hours for the 


gas to get from that station down to where you have the 
outage, right? | 
MR aeHENS CH: | 
A Okay. | 
Q Further, as the gas is 
travelling from that upstream station to the one having 
the outage, would there not be a flow -- would there 


not be a heat transfer from the soil surrounding the 
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pipe to the gas within the pipe? Because you will have 
much colder gas exiting the upstream station than you 


previously had, and the frozen material surrounding that 























pipe will be at a warmer temperature, so there will be | 
a transfer of heat from the frozen anulets around the 
pipe into the pipe, into the gas and it will get warmed 
up that way. 

A You are probably correct | 
there, yes. It could warn up, but the conduction, 1 | 
we were finding that the conduction effects in the | 
temperature profile calculation were not as signi+ 
ficant as were the effects of the expansion of the gas, 

| and I guess -- 

Q But that is under steady ! 
state conditions, and not transient conditions? | 

A Well, I'm not sure about | 
that. I can't see why they would not apply to the 
transient. r 

O I see, have you studied | 
that aspect of it? | 

A No we haven't, no. | 

Q You agree with me, | 


though sir, in general terms, there would be a transfer 
of heat from the area around the pipe into that super- | 


chilled gas, if you like, the gas that's been cooled | 





to a much lower temperature in order to make up for the 
outage downstream? | 
A Yes, potentially there | 
is a small amount of -- | 
Q And as a result of that | 
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16 | 





warming of the gas, if you like, it's going to take 











even longer than our three hour period in order for you | 
to be able to start to chill the gas below 32 degrees 
Fahrenheit, on the discharge side of that station ex- 


periencing the chiller outage? 





A THat is possible, we have! 
not -- we have not made these studies, and I'm afraid | 
I can't answer the question. 

Q Well during this period 
of three hours plus, whatever it may be, what's happen- | 
ing Der necroon of the station having the chiller outage?! 
Are you not having thaw around the pipe downstream of 


that station? 





MR. MIROSH: | 

A I wonder if I could add 
something. There is one obvious thing that could be done 
and that is that particular station horsepower could be 
cut back for a few hours. . That's an operational refine-' 
ment which I'm sure would be developed if this thaw 
d1tooccur, 

Q Doing that, of course, 
would have an effect on your throughput? 

A It would give you a 
temporary reduction in throughput, until the system 
Stabilized, yes. 


Q Bndois' it fair tojsay, 





Mr. Mirosh, that as this matter hasn't really been 
Studied in detail,. you're not able to say how longo you 
would have to have a reduction in throughput, nor 


indeed what the extent of that reduction would be? 
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.matter of picking heat up. 








Cross-Exam by Marshall 


MR’ GIBBS: Surely sir that is 
an impossible question. You have to determine the 
reason for the outage to start with and whether it's 
three hours or an hour,and a half and what the ambient 
temperatures are and so on, I don't see how anyone 
could be expected to answer that. 

MR. MARSHALL: Well I take it 
it hasn't been studied anyway, so I can leave the point. 

0 Mr. Mirosh, you would 
agree with me though that it may well be necessary to 
reduce the throughput in the event a chiller is lost 
from ‘the system, | 

WITNESS MIROSH- 

A I think I would agree en 
you to the point that we haven't really looked at it 
Vet, but te*dudnt' quite follow your’thinking earlier, 
in that there is a Joule-Thompson temperature drop which : 
is always reacting oppositely to any heatflow into the | 
gas so that I think you were implying the gas was | 
picking up pete add therefore increasing in temperature, 
which it may do due to conduction but there is an oppos- 
ite effect of Joule-Thompsopyhich iswin fact pushing the 
temperature down, albeit in a transient or steady state 
condition, and we haven't looked at this. But the two 


do operate against each other. so it's not a simple 


Q Mr. Hensch do I understand | 


correctly that the chillers planned for use by Foothills 





will have a designed heat exchange rate of 84 million 


BTU's per hour? 
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Cross-Exam by Marshall 


WITNESS HENSCH: I'm afraid 
I'll have to turn that over to Rolly. He's more 
familiar with the design of the machinery. 

WITNESS LAZERTE: Excuse me, I 
Was cCalking, co Mr, Mirosh’. ! 

Q Do the chillers planned For 
use by Foothills have a designed heat exchange rate of 
84 million BTU's per hour? 

A poe 

@) Does this fix the 
designed-propane flow rate on the physical size of the 
propane compressor? 

A Mes 7 

Q Is it true that propane 
compressors can only operate within the limited range of 
propane flow without surging or choking? 

A Veco. we Ve 2OGred at 
tis proplem and there are a number of things ‘that we 


may or may not do, We look at this as a design refine- 





ment. 

QO You say you've looked at 
it sir, Are there reports that have been prepared 
dealing with your analysis of it? | 


A No, there are not. These 





discussions were held with vendors of the compressors 


. and I should not say that, perhaps there are, perhaps 


there are not. Discussions were held and this particular 


point explored, we would not plan on handling it until 





the detail design phase, 


Q Well sir, L sugges&. tov you 
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restrictions to the northern part of their system 





that even if there was excess Horsepower available for 
much of the year, the capacity of the chillers really 
cannot be increased to lower the gas discharge 
temperature much below 25 degrees farenheit at any 
station. for the reasons that we've just discussed, Do | 
you agree with that or do you disagree? 

A No. I disagree. 

Q Have you done anything to 
model the performance of the chillers that it is aI ee 
will be used for Foothills? 


A No, 


We have performance curves | 





on them, performance charts on them and we know what 
they certainly will do at the design phase, yes. 

Q Mea Hensch, 1S it (correct 
that the Foothills exhibit material does not allow for 
or provide for any restrictions to the northern part 
of the system due to compressor failures in the southern 
part of the Seer ei That would be in the Alberta Gas 


Trunk Line's system? 


WITNESS RENSCH: 

A Could you just repeat that |} 
again please, ' I'm sorry, -- | 
Q its Atecorrect that the | 


Foothills Exhibit material does not allow for any 


Cues oNcompressorn [oilures in, the southern part of: the | 


system, that would be A.G.T.L. 


A You mean in the discussion | 


%, 





of the flows? 
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opel Cava Cross-Exam by Marshall 8690 
Q Yes. 
A PhateisecOLrect., 


| 
Q There is an assumption, is 
| 


there not, that the A.G.T.L. system would be able to 


take all that Foothills was able to deliver? 





A Yes 


QO I take it it would follow 


that the calculations of throughput of Foothills are not, 


| 
really comparable then to those for the Arctic Gas 
system in that the Arctic Gas system considers this 
possibility from the northern end right through the 


inter connection with Trans Canada. whereas Foothills 


does not? 





A That is so, except I 
believe the calculations of the Trunk Line system have 
Similarly been carried out in sort of paralleling the 
calculations for the Foothills system and,the results 
there were also that the Trunk Line system could move 
the average delivery of the Foothills system. 

| Q I see, is that information| 
found in the A,G.T.L. submission? 

A It should be, yes. 

Q Perhaps you could let me 
know where that information is. 

MR. GIBBS: My friend is -- 


MR. MARSHALL: Well he's not 





certain whether it's there, I've not been able to find ite, 


| 
i 


MR, GIBBS: He's got a stable 


of advisors that would fill this room that can read that 


Macerialiandudt ats there, it. is or, it isn't, why he'll{ 


1 
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Cross-Exam by Bayly 


come back and say we need it. 
MR. MARSHALL: If we can't find. 
an looking: further, we'll be back «to. ask ;for iit, 


1 
1 
i 
{ 
| 
| 


Thank you I think those are 
all the questions I have, | 


MR OCOt nN, o. OED inikaMis Bell ani 
Mr. Bayly would be next, | 
MR. BELL: I have no questions | 
at this moment sir, 
THE COMMISSIONER: -Mr. Bayly? 
CROSS-EXAMINATION BY MR, BAYLY< 


Q If I could refer you 





gentlemen to page 9 of your prepared evidence, the 
pages aren't numbered but it's question 12, and the chart 
to which you refer. What I've been confused by and 
perhaps you can help me, is comparing this chart on 
-- below question and answer 12 to Exhibit 238. Now, 


as I read the chart after question 12, the gas flow in 


the first year, totals 800; million cubic feet, is that 
correct, per day? 

WITNESS MIROSH 

A Ves. 

Q Now the chart that we 


have refers to the first year cost of service versus 


the flow rates and it only refers us to 2400 million 





cubic feet per day, which as I read that chart, on page 
9, doesn't get reached until sometime between the year 


two and year three, 


if A Could you repeat the 


last question please, or the statement that you made? 
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- first year cost of service is a little bit of a misnomer 








BURNABY 2, B.C. Cross-Exam by Bayly 8692 


Q All right. I‘ve referred | 
you to the chart, in question 12 and let me take you 
to Chat Clare. In cle "year one, you have a total 
flow per day, maximum of 800 million cubic feet of gas 


is that correct? 


A Yes, 


Q But you don't reach 2400 


Million cubic feet per day until year five actually? | 


A (ates TCOrrecr, 

Q Now we've been referred to 
first yedr cost of service versus flow rate chart, and | 
it only refers to 2400 million cubic feet paday. I'm | 
assuming that doesn't refer to first year at all, but 
Petco year wis, thatacorrecce: 

A Well it's a mechanism for 


comparing various studies, yes, 


Q All right, so if we were 


oo 


fealty cto Linc out Pabout “first year cost*of “service, *1t" 
A 
not even on this chart, because the coloured lines Bon? e 


i 


even go back as far as 800 million cubic feet per day? 
A Well I have two offers to 
answer that question here on either side of me. 
WITNESS LAZERTE: 
A Well you're quite 


correct. The chart shows the 2400. The designation 


| 
| 
\ 


because really what is being attempted here is that all 
the capital is spent to put the equipment into flow the 


2400, so this chart does not show the cost of service for 
| 
800 million a day, you're quite correct. 
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Cross-Exam by Scott 


Q And it really only shows 
us something after the first year, if I read the line 
correctly, the coloured lines, starts somewhere after 
1,000 million cubic feet. 

A Thats ‘correct, 
really designed to show us the costing in the fifth 
year. Q Ana Lo is? 

A Right, or the year that 
you reach yaour full volume build up shown along the 
bottom? 

That's correct. 

MR, BAYLY: All right, those 
are all the questions I have. 

THE COMMISSIONER: Mr. Anthony 
isn't with us today. Mee Scour? 

CROSS-EXAMINATION BY MR, SCOTT: 

Q Mr. Mirosh, turning to 
question 3, which is on page one, I understand that you 
emphasize there that in contrast to Claes. Lis pethat 
Foothills Pipeline will operate above 32 degrees faren- 
heii, South of Fort-Simpson and is it correct to infer 
from this that the lateral that will take gas to 
Yellowknife will remain above 32 degrees farenheit for 
its length? 


WITNESS MIROSH- 


A I believe it will proven es 


approach ground temperature but perhaps one of the other 


gentlemen on the panel know the details. 


WITNESS LAZERTE 


| 





| 
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-assumption of ground temperature is valid. 


No studies were prepared on it, 

Q Well the difficulty that 
confronts me is fot I take it that the as you Mr. 
Mirosh I think have explained, the cut off of chilling 
at Fort Simpson was selected because you concluded that 
below that, the advantages of chilling began to dis- 
appear or had substantially disappeared. 

A We felt that there would 
be less disruption to the right of way, yes. 

Q And I take it that the 
reason you chilled as far en as Fort Simpson was 
that conversely you thought the disruption would be 


less north of Fort Simpson if you chilled in that area? 


A Tat ’Se COrrect. 
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il Q I take it then that -- 

2 | has any consideration been given as to whether you 

A SHOuULG sachia! issto Yellowknife OG not? 

| A NO. Sir sa Lenough si 

3 believe in our flow studies we have the temperatures | 

é| that we would project would occur along the lines. I'm | 

a) not,.sure if.we have.them here. 

g @) Because it's correct to 

9 say, is it not, that after it comes off the main line, 

| 

lo |i the gas on the way to Foothills goes -- I'm sorry to | 
mi Yellowknife, there is not yet a town eed Boothi lis, 

5 e, but the gas that goes off to Yellowknife, goes a very | 
ea substantial distance north. One only has to look at oN 
14 map that you have behind you on the left, as I face it, 
ee to see that, isn't that so? 

16 A Yes, that's so, and ane 
17 a 9b OF thats. s,.in, rock: | 
18 Q Well has anything what- 
19 ever been done to determine,the wirtues of chilling, that 
20 spur line? : 
a) A Well we didn't feel that | 
ot) a small diameter pipeline would warrant the attention 
23 that the main line did, but to be specific, we did not 
24 study the necessity for placing a chiller on the commu 
D nity laterals. | 
aa Q Has any consideration | 
27! been given to the effect of -- the temperature effects | 
28 of the unchilled gas, as it leaves Fort Simpson depot | 
Sel and goes to Yellowknife? 

30 were: In what sense would you | 
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| 
1| say consideration? | 
Z Q Well for example, to what | 
3] extent is it going to be chilled naturally? | 
4 A Yes, that certainly | 
5 spills out of the hydraulic studies. There is a | 
6 | Joule-Thompson effect along the pipeline which causes | 
7 temperatures to drop. | 
8 Q And is that the same as 
9 Saying that if the pressure drops, the temperature arops? 
10 A Yes, as the gas expands. | 
ur QO Well, has anything been 
2 done to determine when this system is in operation, when 
33} or at what times of the year the gas in the spur line | 
14 is going to be below 32 or above 32? 
a5 A Well I believe in our 
16 hydraulic studies, I may be incorrect but I believe 
7 that the hydraulics studies do in fact show what the 
18 temperature profile will he at various points. 
aS Q And can you make that | 
20 available? | 
peal A Well they have been cone, 
PMP: I understand. If counsel feels that it can be made 
a3 available, then -- | 
24 MR. GIBBS: Well again subject 
25 | to the same qualification of privilege, and I don't see 
26. how there can be any, we will make them available, yes. | 
ah MR. SCOTT: 
28 - Q Well let me ask you just 
29 one other general question, Mr. Mirosh, not you Mr. 
30 | Gibbs. If there is little or no impact from having no 
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artificially chilled gas at Yellowknife, does that lead : 
to a conclusion that there may be certain virtues in 
terminating the chilling further north than Fort Simpson| 
on the main line? 

A Well I might make one 
point, and that is that the energy contained in the gas 
going to the communities is extremely small compared to 


the main line, so that disruptive effects to the | 


environment should not be significant. To answer your 





question about whether there is any virtue of cutting 
off chilling further north, there might be and perhaps 
this would be a design refinement that we would be look- 
enowea ts, 
On’ the other’ hand, it might 
also be necessary to carry chilling further south. Our 
current assessment is that Fort Simpson is the place | 


we would cut it off. 
{ 


Q And I take it that your 
determination to leave it unartificially chilled to | 
Yellowknife; has no bearing’ on where you start and stop | 
chilling on the main line, in your judgment? | 

A Well as I say, the sno 
of heat energy in the gas is extremely small, it's a | 
small volume, low velocity, small pipeline. | 


QO Well that's a statement 





Oueract. “whateconcluston do you draw*from that? | 


A Well the conclusion is 


that there is not a significant amount of energy in the | 


gas to cause disruption to the environment, as compared 


1 


to the main line. 
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2 you. 

3 ‘ THE COMMISSIONER: Any re- | 
4 examination? | 
5 MR. GIBBS: No sir. 

6 | THE COMMISSIONER: Thank you, | 
7 gentlemen. I think that at least so far as your engage-| 
8 ment on this panel is concerned, we have completed your | 
9 evidence and thank you all very, very much. | 
10 | 
me (WITNESSES ASIDE) | 
v2 
13 | MR wecOru: Mr’. Commissioner, 
14 as to our time table for this evening, I would like to 
5 have a short meeting of half an hour with counsel, and 
16 I can have that either at the dinner break, if it's 

17 elongated by half an hour, or at the end of this eve- 
18 ning's sitting. That presents two possibilities. If 
19 it conveniences: Mr. Gibbs, we could adjourn now until 
20 7 or 7:30, and have our counsel meeting and then have | 
ai dinner, or we could continue for three-quarters of an | 
aa hour and break off a little early perhaps this eveninc. 
aa THE COMMISSIONER: Well you 
24 gentlemen decide. | 
25 | MR. GIBBS: Well my convenience, 
26 | ; would be to adjourn now. One.of my witnesses iS on an | 
2) airplane between here and Calgary. | 
28 . MR. SCOTT: ~All right: | 
29 THE COMMISSIONER: Well, we | 
30 will adjourn now until 7:30, and Miss Hutchinson, wae: 
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1| you see if they could bring us coffee tonight around 


*] 8:30 or thereabouts? 


‘ 


(PROCEEDINGS ADJOURNED) 
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MACKENZIE VALLEY PIPELINE INQUIRY 


IN THE MATTTER OF APPLICATIONS BY EACH OF \§ 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A : 
RIGHT-OF-WAY ‘THAT MIGHT BE GRANTED ACROSS . 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 4 
THE NORTHWEST TERRITORIES; and 
(b} FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES , 
FOR ane PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE} 
5 





‘aha 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 
PROPOSED PIPELINES 


Vos afer i 
(Before the Honourable Mr, Justice Berger, Commissioner} 


Yellowknife, N.W.T, 
September 15th, 1975 
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Glockner 
In Chief£t 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


-. Mirosh resumed 
- Bauer Sworn 


A 
i 
.W. Walker rt 
G. Glockner " 


MR: GIBBS? The? fatth panel 
deals with eo peaaAe design, composed of Mirosh, Bauer, 
Walker and Glockner. 

OnwiEs* Mirosh'S°right is? Dr: 
Glockner, on his left Mr. Walker and Mr. Bauer. 

Q Mr. Mirosh, you're the 
manager of engineering for Foothills Pipeline Limited? 

MR. MIROSH: 

A Yes. 

Q You've appeared before 
this inquiry as a member of other panels in this phase? 

A Yes. 

a) Can you outline the major 
differences between Canadian Arctic Gas Pipeline and 


Foothills' applications in the area of pipeline design? 


A There are a few Mua 


in this particular aspect of engineering for this pro- 
ject. One significant difference is that CAGPL has 
proposed to design and construct dual river crossings 
on the two pipeline crossings of the Mackenzie River. 
In the Foothills case, we pro- 
pose single pipeline crossings at these two locations. 
Wer rec hac peng Sseleccive’ im the ehotce of crossing 
locations and with substantial engineering precautions 
and suitable installation methods, a single crossing at 
these two locations would not only be as effective but 


will in addition reduce’ river bank and river bed 


| 


| 


| 
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| 
5 disturbances. Mr. Walker, a member of this panel, will 
2 expand upon this further. 
| : | 
3 | A second difference in this area 
4 is that Foothills proposes a 60 foot wide permanent | 
5 right-of-way for the mainline and a 60 foot wide work- | 
6 ing space alongside of the right-of-way which would be : 
7 | utilized only during construction. In the case of CAGPL| 
8 they are proposing a 120 foot wide right-of-way for the 
9 entire mainline. | 
10 A third area of difference is 
ll that CAGPL in its application is proposing intermediate 
12 pipeline block valves and Foothills is proposing not to 
13 | install such valves at locations intermediate to stations. 
14 In the case of stresses within | 
15 the pipeline, as a result of the reduced operating tas 
| ure which Foothills proposes, total stress levels will 
17 | differ between the two proposals and Dr. Glockner, a 
18 member of this panel, will expand upon Foothills approach 
| 
19 towards stress calculations. 
20 Q In general terms, can you | 
22 explain the approach Foothills is taking towards quarding 
he | against excessive pipe movements due to frost heave and 
23 thaw settlement? | 
| 
24 A We are aware and concerned | 
Dh) that pipe movement after construction due to both frost 
26. heave and thaw settlement will be maintained within safe, 
ay i stress levels for the pipe which we are proposing to use, 
28 With this concern in mind, we have initiated studies by | 
Zo our consultants in the areas of geothermal analysis and | 
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In Chief 
| 
Frost heave is of concern only 
to those parts of the pipeline which are in non-perma- | 
frost areas in the Peter © permafrost zone and | 
where chilled gas is travelling through the pipe. More 
specifically, frost heave will only occur at locations 


where fine grained soil with a high water table or | 


subsurface source of water exists. To examine this 





i 


Site specific phenomenon, we are mathenetically modelling 


| 





the pipe together with its surrounding soil and ditch | 
fill materials. Subsurface soil information is currentl 
being bene from drill hole data which has been made 
available by the Alberta Gas Trunk Line and from other 
sources where the drill hole data is taken from locat- 
ions near our proposed pipeline route. 

With this tool of mathematical 
modelling, we are generating sufficient information so 
that a series of graphical representations can be made 
relating anticipated pipe movements due to frost with 


length of pipe affected (soil conditions and time being 


the parameters). 





At the same time, our pipe 
stress analysis studies are relating maximum allowable 
pipe displacements to unit length of pipe. Utilizing 
both of these sets of information, we will be able to 
determine how much pipe movement over a certain length | 
is tolerable and how much movement will cause stresses 
to which safe levels are exceeded. If we find in some 
intances that pipe. movements exceed those which we can 


| 
: 
tolerate, then we will implement any one of the follow- | 
| 
| 
ing design steps which would limit pipe movement due to | 
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1 frost heave: 
2 Number 1, replacement of ice 
3 rich fine-grained ‘material in the ditch with granular | 
4 material; | 
5 (2) Water drainage from the | 
6| ditch; | 
7 | (3),..Insulation,around the | 
8 pipeline; | 





(4) Deeper burial or nautioas 














9 

10 al overburden; 

a7 (5) Pipe restraining saddles 
+2 with frost anchors. | 
13 THe potential vroblem of thaw | 
4 settlement will occur in those areas south of Fort Simp-! 
35 son where the warm pipeline passes through fine grained | 
16 ice rich permafrost soil. Again, as in the case of frost 
17 heave, geothermal studies and pipe stress calculations | 
18 are being carried out to determine the allowable amount | 
19 of thaw settlement which can occur over a unit length 

20 and still not exceed safe pipeline stress levels. We ar 
21 using drill hole data which Foothills has collected 

22 during a program carried out last winter. Should spe- 
23 cific areas of concern regarding pipe support become 

24 evident during the studies, designs based upon the 

25 | installation of special pipe support structures could | 
26 | be implemented. These supports, if they are required, | 
27 would be below the pipeline and would support the pipe | 
28 ineits ditch. | 
29 In the detailed design phase, | 
30 the site specific locations of anticipated frost heave 
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In Chief | 
| 
1 and thaw settlement problems will be drilled to obtain | 
< Site specific Soil and moisture data. These locations : 
3 | will be noted on the drawings and field engineers, who | 
a will be on hand during construction, will be aware of | 
5 these locations as the ditch is being opened. The field 
6 | engineer at the time of construction will be able to 
7 CONtIEM that Site specific support designs will be re- | 
8 | quired and the predesigned pipe support installations | 
9 will be implemented to the extent indicated during | 
10 construction. 
1] Q In the Foothills’ applicat 
12 ion, compressor stations are spaced approximately every 
13 50 miles and mainline block valves will exist at the | 
14 stations. Can you explain why block valves intermediee 
15 to the station locations are not included in the | 
16 Foothills design? | 
17 A We have Seen aheds the | 
18 installation of block valves at locations intermediate | 
19 to compressor stations and have concluded that such | 
20 block valves are not necessary for the safe and reliable| 
2). Operation of the pipeline. Block valves at intermediate 
22 locations are generally installed to limit the amount 
23 of gas which would be lost from the pipeline in the | 
24 event of a pipeline rupture at locations between the 
a stations. Intermediate block valves, by means of a | 
26 | differential sensing device, can be adjusted to auto- | 
27 matically close should the sensing device detect a | 
| 


| differential presstre across the valve indicating a line! 


break at some location in that line section. 


30 | | 
| 


———} As the pipeline in the 
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| 
7 Northwest Territories is installed in an isolated en teons 
i. ment over its entire length, pipeline damage due to third 
3 party causes can Peterpeersa to be minimal. On. the | 
4 other hand, third party damage in pipelines throughout | 
5 southern Canada and the U.S. is the major cause of | 


5 pipeline rupture. | 
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een oa Fae tae Walker, Glockner 
In Chief | 
1 In addition tbyitspecifyingythe | 
2 | hghest currently achievable toughness for the pipe, the | 
3 size of a defect which would cause a rupture will he 
4 large enough to be readily detected by inspection pro- | 
5 cedures during manufacturing and construction, An 
6 additional factor mitigating against potential pipeline | 
7 ruptures is the pipeline surveillance technigue which | 
8 will be carried our during the operational phase, | 
3 utilizing surveillance pigs which will detect defects at] 
10 an early stage of their life should they be formed | 
11 during operation. | 
12 jj The above factors, coupled with 
13) the initial expense of installing such block valves, and 
14) the continuing operational difficulties of maintaing the 
15} intermediate block valves at locations away from com- 
sigh pressor stations have led us to conclude that inter- | 
1? mediate block valves cannot be justified interms of cost 
18 effectiveness oY necessity. 
19 | 0 Can you advise of any plang 
20 you have to freeaa t above ground piping or components 
21 on the Foothills Pipeline facilities? 
22 A Our studies to date have | 
23 resulted in our considering above ground piping and 
4 components in the following areas: | 
25 | 1. Above ground pipeline at | 
26) . selected vehicular bridge crossings of rivers on the 
ie | Yellowknife/Pine Point community gas service lateral. | 
sei 2. Pipeline scraper traps and 
29 Miele associated Era ene at compressor station 


locations. 
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BURNABY 2, B.C. Walker, Glockner 
in, Chief 

1 3, Valve actuators for the 

2 mainline block and side valves at station locations. 

3 | Ni In addition and although not | 
4 within the scope of this panel, we are currently planning 
5 to install some piping and associated components above | 
6 | ground level at stations. The panel which will i 
7 appear before this inquiry in the near future on the 

8 subject of station design will be available for further | 
9 discussion in this area, | 
10 Several techniques which will 
ss be considered during the detail design phase will allow | 
2 us to maintain design conditions during extreme ambient 
13 temperatures on above ground components. The desiaqn 
14/ techniques will include the following: | 
15 1. Design for reduced pressure, 
16 to give a stress level of less than 8,000 PSI when 
17 | equipment or piping does not contain a flowing fluid to 
18 provide heat, blowdown condition. | 
19 2, Design for the minimum 
20 metal temperatures to be expected under the worst 
at recorded atmospheric conditions in accordance with CSA | 
22 Code Z-184-1973, paragraph 3.1.2.3 There are no | 
a3 recorded ambient temperatures lower than minus 75 en: 
24 | Fahrenheit in the vicinity of the proposed pipeline eee 
25 | 3. Design for the minimum gas 
26 . temperatures in areas such as blowdown systems where thebe 
27 | are below the expected ambient temperatures, | 
28 | At the locations where community 
29 | lateral piping eral be carried above ground on bridges, 
30 


| the piping will be suitably insulated to control hydrate 
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formation and will be designed in accordance with 
ESALl-184=-2073 ,eperegraph, 344.2.32b< The. piping: will be 
hung from bridge structural elements and supported on 
standard pipe Aataee components. Precautions will be 
taken in designing the approaches to prevent thermal 


expansion and contraction from causing excessive stresses 
| 
i 


within the piping. 

At scraper traps, the piping 
components which will be ahove ground would incluce a por- 
tion) of thew S-bendsand ally the reducers, scraper uel cata 
closer, kicker line, and drip leg connections and coal 
No primary form of insulation or method of heating is | 
proposed for the above ground components as the require- 
ment for retaining heat is not necessary. The components 
will be coated with paint restricting any atmospheric 
corrosion and temporary localized heating may be provider 
by space heaters if and when the need arises. Scraper 
traps and associated pipeline components downstream of 
hier tap: valves wade be maantai ned! at pressures below | 
200 PSIG when not in operatiion,ys Im addition>., the pees 
trap will not be allowed to operate or to be exposed to 
pipeline pressure at ambient temperatures below minus 
50 degrees Fahrenheit. 

The actuators for the large 


rainline valves will he sheltered in unheated buildings 





to prevent exposure to wind and blowing snow which could 
be detrimental to reliable operations. The actuators : 
will be specified for ambient temperature operation which 
could be as low as minus 75 degrees Fahrenheit. In ees 


event that difficulties arc encountered with actuator 
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ooh nal Walker’ Glockner — 
In Chief 

i) operations at extremely low ambient temperatures. then 

2 | small infrared heaters may be installed within the 

A buildings to apply concentrated heat to the actuator | 

4 bodies, | 

5 Aside from the above ground | 

6 | piping and components mentioned in the preceeding para- | 

7 graphs, it is our conviction that gas pipeline systems | 

9 have historically been placed below grade and that the | 

9 design of pipeline systems in such a manner is | 
10 consistent with good operating integrity and the least 
ll environmental impact. Foothills recognizes that the | 
12 design of a pipeline which will carry refrigerated gas 
13 through permafr ost will be different from previous | 
ee. conventional tpipelinevexperience?)-sOn-the other hand, Pee 
15 feel that with the aid of géothermal models and site | 
i406 Specific soil data; we can adequately understand the freeze 
17 and thaw phenonoma associated with permafrost. Suitable. 
18 pipeline Support design techniques will be applied to | 
19 site specific situations which call for these ieee nee 
20 Alihough'we do;motctoresee the | 
23 installation of above ground piping where the pipeline | 
22 runs overland, we are not discounting the possibility of, 
23 installing overhead river crossings at specific locations 
24 | where this is indicated to be preferable during the | 
26 detailed desiqn studies, It may be that we will propose 
= _one or two such overhead crossings where these might be 
27 | desirable from an environmental point of view. At the | 
28 present time, however, we do not foresee such a require- 
29 ment. 


30 Q Mr. Bauer you are the 
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Power plant and transmission line construction, 


8710 
In Chief 


Supervisor of Construction and Planning for Foothills 
Pipe Lines? 
WITNESS BAUER: 
A Yes. 
@) Does the sheet attached re 


the prepared evidence and having your name at the top, 


accurately describe your academic qualifications and 


experience? | 
A Yes, | 
QO Would you read that into 
the record please? 
A Fducation, Technische 


Hochschule University of Vienna, Austria, 1948, 


Mechanical Engineering, State Diploma. 

Experience, Twenty-eight years 
of world-wide experience in hydro electric, oil and gas 
pipeline engineering, construction, management and 
consulting, 

Austrian Federal RAilways, 
Hydroelectric Division, Villach and Innsbruck, Austria. 
Engineer on Planning, Fconomics. Design and Construction 
of Hydroelectric Projects, 

B.C. International Engineering 
CO. Lt. , vancouver, §.C. Canada., Alcan Project, 


Kemano, B,C. Canada, Chief Mechanical Inspector on 


Goliad Oil and Gas Co, Ltd. 
Calgary, Pembina Field Project, Alberta. Project 
Engineer, responsible for engineering and construction of 


gas gathering pipelines and facilities. 





Williams Brothers, Tulsa, 


w06G deoxiM 
13nKkhIo (tetiaw aha 
Sid? at 


‘g00G 10% enltasis bas aotteyatened lo zoelyzeque 


S2zenil sqtd 


‘AUAd aeepriw 


eax 4 

cite sf 2200 .o 
akan “UOY otivsA fee sonsbive: Bexragozq eas 
7tti len imehaog wwoy ediztoesbh yistaszio os 
fsonsiiecxs 

; i 

isenseal yr0DSsz sia 

ic i> 
gebny mcaolrVv Aievavianl! slonnedoon 
[yid 93698 »préyeenseni LacviasiaeM 

iow One 

josie ouby ai 1sgxe sbrv-blyow. 20 
imoem .anbtor 7 > , poalzeenipna anlisetd 
| pabtiusieo 

i mi i) 
jena: Boas se f miety lo citjoalsoxbyH 
@ Ta! joimonon opnlenald 80 4Sant pan 
-josread sixzjselecrbya to 

iijaiserad ie 
4914 .#bens.) iJ , gevaeeonsy -,,bI4) -09 


2h) lentousdeseM JetAD .ehensD .3,.8 ,onsieaA 


“igsenes enil sotesimeantied bas, dasia. zsewod 


an: Oe (20 Oe ciov 


-etrediA ,jostox? blei® satdme9 ,ysepiad 
Wis pakueertpns 10d eldienoqest ,s9enipaa 


aaLrilioss fas. esnileqiq pntisiise eap 


‘ 


atensor18 emaiiliw 





i 


ALLWEST REPORTING LTD. Mirosh, Bauer, BFA. 





BURNABY 2, B.C. Walker, Glockner. 
In Chief 

1 Oklahoma, U.S.A. Shell Oil of Venezuela, PuntaGorda Pro- 

2 ject, Venezuela, Supervising Project Engineer. on oil |. 

3 pipelines, pumping, stations, tank farms and deep sea : 

4 loading facilities. | 

3 Sverdrup and Parcel Inc., St. | 

6 Louis, Missouri U.S.A. Consultants to the Royal | 

7 Irrigation Department. Bangkok, Thailand on the | 

8 | Phun pho lw Hyd ror Blectricn Project... Tak),-Thailand.. “Con- 

9 sultant responsible for all phases of mechanical | 
10 installations, | 
11 Engaged by Bechtel corporation, 
12 Sam Francisco, «Cadfornia,dUcSn. A. and affiliated | 


13 companies. over the period 1955 to 1967 on the following} 
14 a) Trans Mountain Oil Pipeline | 
is Co. Ltd, B.C. and Alberta. Canada. RFsident engineer 


on design and construction of pumping stations and pipe-| 





17 line looping. 





| 

| 

i 

18 . b) Iran-Pan American 0i1 Company, 
H 

i 


Tehran Kharg Island, Iran, REsident Manager, aa 





20 for direction of engineering and construction activities 
21 on oil processing plants, pipelines and loading facilitids. 
ce c) Burghausen-Pipelines ce 
23 (Transalpine Pipelines) Munich, Germany. Consultant, 
24 responsible for the acquisition of operating certificates. 
25 Director responsible for all phases of the project. | 
26 | : d) Savage River Mines Inc., 

27 Sidney, Melbourne, Tasmania Project Site, Australia and | 
28 San Francisco, U.S.A Chief Project Co-ordinator, | 
25 Sete baci he for direction of all phases of engineering, dene 
30 | struction and initial operation of plant, loading and | 
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- first solids (Slurry) Pipeline faci Wiiti.est 

¢ Joined Foothills in November, 
37 1974, a 

4 Bybee’ ionaneivdedet au cit i 
2 Member of the Engineering Institute of Canada, | 
a Member of the Canadian Society for Mechanical Engineering, 
7| Q What type of problems were | 
8 you faced with in designing the pipeline for Arctic | 
9 conditions, Mr, Bauer? : 
10 A The basic approach to Janka 
| taken by Foothills Pipe Lines has Pen te employ see 
a tional pipeline design and construction techniques where4 
13) ever conditions permit, Where conventional procedures were 
14 | not suitable due to environmental or other site are 
‘aa constraints. modifications to the conventional Sr ceedures 
16 | were made, to overcome the constraints and still ees 
LT the required quality. In all cases, the CSA Standard 
ze Z-184 will be complied with as a minimum and where special 
19 | problems or unusual aondneiane are encounterec, the | 
20 special designs and procedures that have been developed 
21 are over and above the minimum code requirements. 
22 | Our fundamental design | 
. approach was first to define the major special problems | 
|| of the north and then to develop a criteria for handling 
25 | these problems andthe design to set limits or values | 
oe ‘acceptable for the design criteria, | 
| Two primary problems ,.those of | 
=e permafrost and extreme cold, and one resulting problem | 
- of the effects of frost heave due to operation of the | 
30 


Cnijled yas pipeline required particular attention. 
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In" Chver 


Early in the study of these 
particular problem§ it became evident that Arctic 


conditions, when left undisturbed are generally very 


| 
{ 
| 
| 
t 
| 
| 


| 


pipeline design, the problems during and after con- 


} 


stable and if this regime could be retained by appropriate 


struction would be minimized. Thug, our approach in 


setting our design criteria was to achieve a pipeline 





system designed to result to as close to undisturbed 
conditions as was practical and to still ensure that 


the operating system would be secure and functional, 
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BURNABY 2, B.C. Mirosh,Bauer ,Walker,Glockner 
In Chief 
X Q Can you give an example | 
2 | of how you applied the approach? 
3 | A While the extreme cold of | 
4 the Arctic has a major effect on anything exposed to | 
=, ambient conditions, the effect of those ambient temper- 
6 | atures on a buried pipeline only causes minor differences 
] when compared to a buried pipeline under southern ambient 
8 conditions. Arctic winter conditions tend to stabilize 
9 the permafrost ground regime which the pipeline is in. 
10 The swing into the summer season changes the permafrost 
11 ground reqime in the active layer and the creation of | 
12 this sometimes unstable active layer places restraints 
13 on the pipeline design, procedures and schedules. 
14 One of the principal means of 
15 obtaining a secure pipeline is to develop a ditch design) 
16 that will provide continuous support for the pipeline | 
17 and a suitable protective cover over the line. TS | 
18 accomplish this, we paid particular attention to ditch | 
159 design and established the construction procedure of 
20 pre-engineering the pipe into the ground. To meet the 
21 specific problem of the trench filling with blowing 
on. snow, we must minimize the time of open ditch exposure. 
23 This is accomplished by altering the conventional pro- 
24 cedure of opening the ditch and then bending the pipe 
25 | to conform to the ditch. Rather, we would establish the 
| 
26 | ditch bottom contour and provide it to the pipe bending 
27 | crews so that the pipe configuration can be a 
28 ahead of the ditching operation. The pipe will thus | 
20 conform to the finished ditch when it is completed later. 
30 Following established cbnstruction practices, the — 
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BURNABY 2, B.C. Mirosh, Bauer ,Walker ,Glockner 
In Chief | 
| 
i excavation, bedding, padding and backfill requirements | 
2 | would be completed to the specifications required for the 
3 area. This will be accomplished through applying known | 
4 data or assumed data on ground conditions, subject to | 
5 further confirmation during final design of geotechnical 
6 | analysis and then predicting the soil behaviour. 
7 The specific design of the ditch 
8 configuration will include consideration of extra depth | 
9 ditch that may be required to ensure that frozen condit- 
10 ions exist at pipe depths in areas that might be suscept 
ll ible to ditch flooding during the summer time in the 
2 pre-operational phase of the pipeline. 
13 Q You have mentioned bedding, 
14 padding and backfill; can you explain their uses, | 
15 please? 
16 A The specifications for | 
7 a1echi configuration, and backfida. requirements will 
18 include consideration hop herneed: tosisuppoxrt) che spipe 
iL) to overcome vertical, longitudinal and lateral movements 
20 Phaawnecould occur along the line and particularly at 
2 bends. 
BP, A preliminary analysis of the 
23 native materials expected to be excavated from the 
24 trench will be determined during the desiagn phase and, 
7B) subject to “confirmation during) installation, will be 
26 used to establish the extent of select bedding, padningy 
277 and select backfill materials required. 
28 - Bedding is required to assure 
PAS) continuous longitudinal support of the pipe where the 


30 ditch bottom is irregular in shape and to prevent damaade 
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BURNABY 2, B.C. Mirosh, Bauer,Walker, Glockner | 
In Chief | 
| 
i to the pipe coatina through contact with bedrock, frozen | 
2 | soil, cobbles or other hard materials. Where the ditch | 
5 | is in unfrozen soils, and has a smooth bottom and where | 
4 no cobbles or rocks exist, a bedding layer will not be | 
5 required. When bedding is required, then it will be | 
6 obtained from borrow sources. | 
7| Prior to laying the pipe, the 
8 natural soil or the bedding will be contoured to the 
? radius of the pipe to produce a minimum 30 degree hbed- 
10 ding angle. Where a bedding layer is required, it will 
AL be a fine granular material and will be compacted. 
LZ Paddding is generally obtained 
13 from select excavated material or from borrow material 
14 for the purpose of providing a protective layer around | 
15 the pipe. Padding will be compacted to eliminate large 
16 voids and additional compaction of padding will be re- 
17 quired at the following locations: sidebends, nee 
18 below ground to above ground transitions and block valvesi. 
19 The function of the padding for each of these is as 
20 follows: 
Zi (a) Sidebends: Padding acts 
22 as a uniform bearing surface to transfer the pipe load- 
23 ing to the surrounding soil and minimizes movement of 
24 the pipe due to pressure and temperature. 
25 (b) Overbends: padding acts 


as a uniform bearing surface to transfer the pipe load- 
ing to the overburden material and minimizes movement | 
of the pipe due to’ pressure and temperature. 

(c) Below ground to above- 


ground transitions: Padding provides additional 
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Mirosh,Bauer ,Walker,Glockner 
in Chief 


| 
} 
i 


frictional resistance to pipe movement due to temperatur¢ 
in the longitudinal direction. 

: (d) Block Valves; padding 

provides complete support of the pipe on each side of 
the block valve to minimize the transfer of stresses 


from the pipeline to the valve body. 


The backfill material will pro- 


and act as an overburden load for pipe restraint in 
both longitudinal and vertical directions. Backfill wil 
normally be obtained from the excavated material. If 
the native excavated material is unsuitable with respect 
to stability, consolidation or erosion control, then 
borrow material will be used for select backfill. 

Q What is your approach 
towards handling potential frost heave areas? 


| 

| 

| 

| 

| 

vide protection to the pipe, restore the ground surface 
| 

A The problem of frost heave| 


in ditch design configuration. While the question of 

frost heave and its control will principally be handled 
by the geotechnical witnesses, some comment of its effe 
on ditch configuration design will be made here. Again 
Foothills adheres to common practice and procedures as 


far as possible. Based on preliminary geotechnical 


assessments, with confirmed data to be obtained before 


that could occur where tha chilled gas pipeline would 
go through areas of unfrozen soil, required consideratio 


final design, ditch specifications would be developed 
to-meet the various requirements for frost heave con- 
trol. These would provide for excavating extra depth 


ditch, removing the frost susceptible material and 
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replacing it with select material. 

In summary, a ditch specificat- 
ion would be established for the varous conditions of 
permafrost, potential frost heave and normal soil. The 
ditch specification would, of course, also reflect con- 
Siderable input relative to cross drainage requirements, 
erosion control, revegetation, replacement of top 
soils, permit crossing requirements and slope stabilizat- 
ion, both across and along the pipeline, to the extent | 
determined necessary in the final design. 

@) Mr. Walker, you are the 
president of Canuck Engineering of Calqary, Alberta? 

WITNESS WALKER: 

A Yes. 

Q Does the sheet attached 
to the prepared evidence and having your name at the top, 
accurately describe your academic qualifications and 
experience? . 

A It does. 

2) WOuld you read the con- 
tents of that sheet, please? 

A Education, Bachelor of 
Science Degree in Civil Engineering, University of 
Mibperta, ao49o,, Bdmonton Alberta: © Banff School if 
Advanced Management 1964. 

Experience: 26 years experience 
in oil and natural gas pipeline engineering, operations, 
construction and management. 

1949-1953: Interprovincial 
Pipe Lines Ltd., Edmonton, Alberta. Engineer on econom- 


ics, planning, hydraulics and pipeline and pump station 
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design, construction and operation of Canada's largest 
oil pipeline. 

1953-1961: .Mannix Company | 
Limited, Calgary, Alberta. Manager, Pipeline Division 

of one of Canada's largest contracting companies, respon+ 
sible for pipeline and petroleum engineering and con- | 
struction. 


1961-1971: Alberta Gas Trunk 


Line Company Limited, Calgary, Alberta. Vice-President, 


Engineering, and Vice-President, Operations, in charge 
of company's total engineering and operations. 

Tete bora Canadian Aretic | 
Gas Study Group Limited, Calgary, Alberta. Director of 
Engineering, responsible for all phases of engineering 
and initial environmental studies for Arctic Gas pipeline 
project development. 

1974-Present: Seca Engineer- 
ing Limited, esvgary, Alberta. President, responsible 
for direction of engineering and construction denart- 


ments. 


Professional associations, 


past and present: President of the Pipeline Contractors! 
Association of Canada; Member of the Canadian Petroleum 
Association, Pipeline Committee; Chairman of the Cana- 
dian Gas Association Transmission Committee and Member 
of the Board of Directors; Vice-Chairman and member of 
the International Gas Union Transmission Committee; 
Registered Professional Engineer in Alberta. 

Q And Mr. Walker, it's in 


connection with the International Gas Union Transmission 
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1 Committee that you have some familiarity with Russian 
2! operating procedures? 
| 
| A Yes, I.have some. | 
‘s Q And have seen those in | 
| Russia? | 
g| A That {is commnect, | 
7 Q Mr. Walker, what factors | 
8 have you considered in your river crossing designs? 
9 Which of these are principal factors and how have you 
40 applied those factors to the river crossing desiaqn? 
Akal A River crossing desion 
12 incorporates dat a and information provided by several 
13 | engineering sciences such as hydrological and hydraulic | 
14 studies that will give information on river bed decradat- 
15 | ion, potential bed scour, course stability, icing 
16 | effects, seasonal floods, surface and sub-surface drain-, 
U7) age and any effects storms could have on the water 
18 | levels. Geotechnical and surficial qeology expertise 
19 | will also be used to provide data on river valley and | 
20 stream bed soil characteristics, bank stability and : 
21 potential for erosion and extent of permafrost and/or 
22 | frost bulb growth effects. Other engineering Lee 
23 including metallurgy, stress analysis, corrosion pro- 
cial tection, environmental assessments, mechanical and eae 
Pais engineering, pertaining to weighting, construction : 
26) ; techniques, excavation, trench back-filling and bank | 
27 restoration and stabilization will be utilized to com- | 
| plete the designs.- | 
29 The principal factors will | 
30 | include the predicted hydraulic performance of the river 
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and the geotechnical assessments of the stability of the 
river banks and stream bed characteristics. All of 

these factors have been taken into account in the river | 
crossing designs by obtaining, at this state of the prom, 
ject development, preliminary assessments from experts | 
in these fields and applying this information to develop) 


a "river channel envelope" that would include all areas 


of potential stream bed changes and river bank instab- 


ility. The pipe location was then established an addi- 
tional distance beyond the outer limits of the river 
channel envelope of potential stream channel change or 
disturbance. In some cases where bank instability could 
| 
movements will be included and the envelope of disturb- 
ance reduced accordingly. 

Having established a secure 


location for the pipeline outside of any area of poten- 


tial disturbance due to shifts in the river or its 


a pipe configuration within allowable stress levels and 
weighted to provide a selected negative buoyancy for 


banks, engineering calculations were performed to mae 
| 
the specific river crossing. 
| 
{ 


Q How do you know that this 


will work and can you outline the construction proced- 
ures to achieve such crossing designs? 


| 
{ 
| 
| 
A The designs completed to | 


date are based on initial data on the river behaviour, | 
| 
sub-surface and bank conditions. Before final designs | 


are completed, extensive field investigations and further 


studies will be made to determine the hydraulic behaviour 
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and geotechnical conditions as confirmeddata, and this 
will be used in the final pipeline crossing designs. 
With confirmation ‘that the locatiorfof the pipe in the 
river crossing will be in stable ground and will not be 


disturbed over the forecasted life of the project, and 


) 
} 
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by developing designs well within the code requirements | 





bor tne) Avctic,, we can be sure of the security and stab=| 
ility of the pipeline crossing. 
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In Chief 
1| The construction procedures to | 
2 achieve the detailed final designs will depend on the | 
3| specific design, river crossing conditions. and | 
i] ‘ | 
4 selected construction seasons, For example, the main 
5 | East Channel crossing of the Mackenzie River near | 
é | Swimming Point which has a silty and sandy bottom. will | 
" be constructed in summer by welding up sections of pipe | 
ca on a pad to be deposited on the one bank by dredging matpria 
g from the river channel trench area. The trench in the 
ad channel itself will be excavated by a suction dredge 
| with the hydraulic spoil deposited on both banks as | 
12 | required to build up the required work and pull areas an 
13 for use as selected back-fill. he sections of concrete 
14]/ coated pipe will be pulled by cable into the channel 
oa trench and additional sections welded into the full | 
16 | section as required until the channel crossing was 
a7 completed, Hydraulic dredging again will be 
18 utilized to backfill the bottom portion of the trench, | 
L9 generally obtaining the spoil from a downstream location|, 
" The shore eee ken of the trench will be backfilled 
a using the hydraulicked spoil obtained from the original | 
22 | excavation. However, basically the work pads will be | 
23 | left in place to serve as future storage areas for 
24 | mainline construction requirements. 
25 | The “Fort “simpson ‘Grossing "of °th 
26 | . Mackenzie River where the channel contains substantial | 
27 cobbles and boulders will probably require a combination 
28 | of dredging and dragline operations, working from a badge 
29 | in the summer and Going a graded or gravel fill pad and hay 


30 | following similar procedures as outlined for the Fast 
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In Chief 


Channel crossing. 

Smaller river crossings will 
generally be constructed in the winter time working 
through the ice with the trench excavated by backhoe or 
Gragline and the excavated material bulldozed away from 
the active channel area and stored on sections of the ic 


where the ice is either fast or close to resting on the 


bottom, The pipe for these crossings in general will be 


layed across the ice, weighted (if not pre-concrete 
coated) and lowered into the trench by use of side 
booms. The back--fill material will then be broken up an 
dozed back into the river trench, 

Q Would you explain your 
design rationale for selection of single rather than 
dual river crossings? 

A The Applicant has based 
Jue scesign on selection of the?mestveconomicaitpipeline 
system that meets the necessary criteria for security 
and continuity of service consistent with acceptable 
minimum environmental, sociological and other judged 
impacts. Hence the benefits in-cluding security and 
future use of a more expensive Cual pipeline crossing 
had to be measured against its increased cost before 
a dual river crossing design would be adopted. 


Based on the forecasted future use and initial crossing 


_ data available, our assessments did not justify the 


increased cost of dual crossings at this time. 
The approach by Foothills 
Pipe Lines Limited on the river crossing design was to 


accept only a crossing design that would be assessed 
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Sones SuBe- Walker. Glockner £725. 
i (hier 
1 | as secure. If any assessments challenged the security 
2| of the crossing design, the crossing design was Hevecoyt 
3| relocated or redesigned to ensure a safe crossing rather | 
4 | than taking a dual crossing design approach for the pur- 
pose of increasing system security. The philosophy | 
6 | of achieving one secure pipeline river crossing was pre-| 
7 | ferred to accepting a philosophy of potential failure in| 
g | river crossing designs This approach does not, however, 
9 rule out having available operations and maintenance | 
10 |i contingency plans for emergency repairs or replacements that 
i) would be-adopted regardless of the philosophy chosen on | 
a Single or dual river crossing designs. 
13 MP. “GhBBSs. Mr. Walker, in the | 
al assembly, we .seem to have gotten questions 19 and 20 | 
4 interchanged. Does 19 now fit sensibly into your | 
16 narrative? At this stage. that is. | 
4 A Diewevicence -that.o. 
18 gave just ahead of -- there should be some comments | 
_ inserted just ahead of 20,’ on pressure testing on | 
20 construction procedures. | 
al QO Would you then -- | 
so A I'll be glad to make those 
es | comments now, 
| 
2A | This is further to your auctinne 
25 | how do you know that this will work and how can you outline 
26, _ the, construction procedures to achieve such crossing | 
27 design. Further on, in response to that question, | 
29 | pressure tests in the pipeline section, and | 
29 tests on the completed crossing, would be made separately 
30 | to ensure the integrity of the crossing. Close ine pecan 
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In Chief 
1 of the required depth of excavation, placement of the 
2 pipe and back filling procedures would be maintained, ta 
| ensure compliance with the drawings and specifications. | 
4 The final pigging of the crossing, with 4 gauging or 
3 smart pig will be performed to ensure there are no | 
6 | buckles, dents or obstructions on the final crossing. | 
7| Bank restoration, armouring and revegetation as | 
3 | specified, would be completed as soon after OoneSevee acts 
9} as seasonal conditions would permit . | 
10 Q Can you now comment on | 
11) river crossing problems of other pipelines and how will | 
12], the Foothills design overcome those problems? | 
= | A Pipelines have had a 
14 relatively good record from a safety and security point | 
15 and considering the large number and length of service of 
16 | pipeline systems in Canada, there have been few failures. 
17 In general, the causes for these failures were due to un- 
18 predicted behaviour of the riversor a failure by the | 
io designer to have fully ice ieed the potential for the | 
20 behaviour of the rivers and the stability of its banks. | 
21 Had full utilization been made of today’s state of the art 
22 available to us of river engineering, geological and | 
23 geotechnical sciences, river crossing designs in general, 
24 would, in my opinion, have placed the linesafely below 
25 | the areas of river bed and bank disturbance that caused 
| 
26 | ‘pipeline river crossing failures or wash-out, 
27 The Foothills river crossing | 
“8! designs will fully utilize the expertise available in 
29 ones fields and be based on thorough site and river : 
4 regime studies, so that the crossing designs will be as | 
| 





























b> . fortedabem Mpa Br FH ", 
1 | RSD Ree Be contents ond ney peer! _ 


10 pripiee © doth \gniiee ad 20 eabteky. Fan» A? 
1 "9h Sted? goitea9 oF Gemsolteq ed Eihw! | oiq dzsme . 
vilagevs healt ele ae enotfautitedo 30 asash \Balsoud i 

' ak aCisstequves bas. ethieodse | foterotess AA sa WW 
urteno® yates oooe ee batelqns! ed Bigow (Beit tooge a 

, dhateq: bioew® anoltibies en ts 


, 
. 


? iD) Qe; Wor HOY ic ? 7 


; 
/ Oi es aeatleqlig save te geakdod prietow reviy a 
templidasg saSiy asonpgews apiasb alliddtody add 

& he sve seit foots A 
q vitetiwe fas violins 5 weet S209e% boop yfevisaley? 
iyinsi foe sodmurt agyel sda GHabssbFendo bas | 
ee uer navd overt stay . shuns W) emedaye etilagiq 
i ov 6 stew” eaavtlel ased) Gok gaeuss off stereo: oad) 
“Of inl # 19 s98vi4 ay 36 Spotvenad betobbedg> {' 
St sd Deiggadies ails heeannind vilu2 oved’ os veapiesb ° |) 
ra at! 30 yaitéedsse Shs Baa eusvie edo 35 Se Rirasteaa i 
(io 212 to Steta a yabos bo oben aged nokessilinn (fis ba ; 
brs De -igeios) . oat reeti gts aaviy Sa ai GF aldalt | 
iwisist _f @Abbeet oniasera ‘ive is \2e2naide. Lstailossoay 
, wetlet vietemenil ead besely sored, neinige yin at «bie i, 
| Sagves oadd @hpedser2l8) shad bu bad ssvi2 2o"Rabre « we , 
Me-teew 10 ti Ped palagota tov Snel 


Mines 2Via ellenseot oP erat 





As oie lises. sei tiegne silt 
Ie ls Sik etip bani ie 





ALLWEST REPORTING LTD. Mirosh, Bauer, 
BURNABY 2, B.C. Walker, Glockner 

















STZ 
tn OhLert 


secure as these engineering practices can make them. 
In addition, complete utilization of site data assess- 
ments will be made.of the potential dangers due to 
acts of man, such oe barging anchoring in the channel, 
and allowance included in the design, if necessary, to 
protect against such a possibility. 

Q Dr. Glockner, you are a 
consultant with Foothills Pipe Lines Ltd.? | 


DR GLOCKNER 
A Yes. 


| 


QO Does the sheet attached to 


prepared evidence and having your name at the top 





accurately describe your academic qualifications and 
experience? 

A tip isoaneaccurate short 
condensation of parts of my curriculam vitae. 
I would like to add some small changes in addition, if 
they're appropriate, 

Q All right, would you read | 
it in making the changes that you wish to make. 


A Fducation, Bacheler of 





Engineeringwth Honours in Applied Mechanics at 
McGill University, 1955. | 

Master of Science in Civil 
Engineering, Specializing in Structural Engineering, 
at the Massachusetts Institute of Technology. 1956. 

PhD in Civil Engineering, | 
University of Michigan, 1964, | 
Fxperience, Assistant Professor, 


University of Alberta, 1958 to 1960. 





Assistant, Professor. at the | 
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Maa versity ot Calgary, 1960) 160.1962... 
Associate Professor at the 
Igiwvuersaty, @f£ (Calgary, 1962 to 1968. 


Professor of Civil Fngineering, 


since 1968 at the University of Calgary. 


Design Fngineer with C.C. Parker, 


Whittaker and Company Limited, Structural Consultants 
eienomontcon, Alberta, 1956 to 1958). 
Various consulting work 
with consulting firms in Calgary, Fdmonton and 
Southern vsaAlberta, from,1958 through,1975. 
Professional Associations, 
Past and present. 
American Society for Civil 
Fngineers, American Concrete Institute (ACI). American 
Academy of Mechanics, where I was also member of the 
Poard sor Directors, International Association for 
Shell and Spatial Structures (IASS) where I'm also 
currently a member of the Executive Council from Canada. 
International Association 
forsBridge and Structural Engineering, .for which I was 
also the chairman of the Canadian group, for three years 
Member of the Canadian 
Executive of the Institute of International Union of 


Theoretical and Applied Mechanics, 


{ 


| 


| 


American Hungarian Literary Guild, 


Society for Applied Mathematics! 


Mechanics, it's written here in German, Gesellschaft fur| 


Angewandte Mathematik und Mechanik. 


Fngineering Insitute of Canada, 


| 
1 
| 
I 
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Canadian Society for Mechanical 























- Engineering, I'm the chairman of the local group in 
3 Calgary at the present time. 
4 Canadian Society for Ciwil 
5 Fngineering, Division of Mechanics and Applied 
A Mathematics (CSMF) for which I’m a member of the 
7| national executive. 
8 I am of course a member of 
9 the Association of Professional Engineers, Geologists ant 
a Geophysicists of Alberta, and a member of the Calgary 
id FAculty Association of University Teachers, as well as | 
b| that of the Canadian University Teachers. | 
13 : 0) Dr. Glocker what causes 
“| and effects did you take into account relating to the ! 
| structural integrity of the pipeline? 
16 A A high pressurdyas trans- 
1? mission pipeline is a straight or curved cylindrical ; 
18 shell structure. As such, it is subjected to stresses | 
19 due to internal presure e2 welt as longitudinal and cirebi~ 
20 ferential stresses due to move-ments which the pineline 
21 will undergo. Stresses are also caused by temperature | 
22 and pressure changes in the pipeline, 
23 Due to the Arctic conditions, 
a4 which are encountered along northern segments of the 
ial proposed pipeline route, special care is taken in the | 
26 - analysis to evaluate the stresses and strains in the | 
a] Peveline due to these various causes. in an, attempt to~ | 
hall predict its behaviour under the diverse conditions : 
29 | oh it will be subjected G€uring its operational 
30] lifetime, ; | 
| 


.%aved . dedcrinh id IVT ODN we Pea eR 
reondealD . 1exish ee 
Welt. «1 


“ 


of six 30 meotiado sd mil ,palgsentoad 


.enld traestq efd Je yrsplso 


——t er 
fava] 


Ge 
rr 
a 
a7 
- 
me 

: 

aad 


t teneeltt 39 noreiv! pailveen tons Le 
s } v4 
ia frig (AM2B9) sf tansniseM 
: t 
ae | x5 JENOLIAN 
i 2 
| ii 
| 
t? 
7. t > ; 4 5 2 
7 
; he b- lay ‘Ag ae 
f 
ADT IB" =). 4; ah , rf 
’ 7 
| 6k ne -1 4 he 
‘i 
A 
4 ‘ ‘ 
oan . rae 
ra) 
b 
' 
7 1ohaal 
i = aff ° 
i ines  Anweke waco Z - 
4 =* 5 
5 4 59 SAL Lig ; == 
i} 
‘a 
2 ote be jnt fee: > me 
} 
“> yey 
Ps ‘ 
404] mos 70 ne Anini : 
3 stouge ,sJuox esniftegqiq dbseogetd 
ae’ 
' i: ff meplevs j raul Rie 
— = 
@ 4elesay seeds o3 eub asnsciegia 


bh aft’ “sbag xvoiveded esti tolbeta 
; _ eg 
oAnveS Bedsativs sa Litw 22 Wokdw : 


fh 
Amisexed oF 





ALLWEST REPORTING L-TD. Mirosh, Bauer ? 




















ae awe s, Walker, Glockner 8730 
In Chief 

* Foothills is using the well es- 
2 tablished principle in pipeline design and construction of 
z assuming the buried-.straight pipeline as being Feonstateam 
4 against longitudinal movement. 

5 This means that the pipe , as 

6 | long as it is straight and buried, will not be subject 

7 to any longitudinal movement, due to temperature changes 
8 and various other causes, Naturally where the alignment 
9 dictates a vertical or horizontal bend in the pipe, the | 
10 assumption of complete constraint has to be relinquished) 
i) and the design hag to take into account the longitudinal! 
no stresses produced by temperature changes, by circum- | 
13 ferential hoop stress as well as by the relative 
14 r movements of segments of the pipe. | 
15 The following causes have been 
16 taken into account in stress analysis of the pipeline 

ney: structure. 
18 ; lL) Circumferential stress 
19 due to internal pressure. This stress level is kept | 
20 below the maximum allowable hoop stress as given by the 
2. Code and also as dictated by extended use criteria for 
ey the type of material out of which the pipeline will be | 
a3 constructed. | 
24 | 
25 

2 | | 
oe | 
28 

25 
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In Chief 


Number 2: Longitudinal stresse$ 


due to internal pressure. 


Number 3: Longitudinal stresse$ 


due to expected maximum temperature changes. Since along 


Many sections of the pipeline installation will occur 





! 
during winter months and since the proposed operational | 


temperature of the pipeline is, in some cases, well above 
the freezing point, the temperature increment which the | 
pipeline will be subjected to from the time of install- | 
ation to the time of operation, will cause severe londi- 


tudinal stresses. As long as the pipeline is straight 


and buried, the longitudinal stresses are of no major 


concern provided the stress level is kept below the 
allowable. In curved portions of the pipeline, temperat+ 
ure changes cause significant bending moments which have, 
to be accounted for in arriving at the total vengituaival 
Setess scate. ig | 


Number 4: Bending stresses 


and deformations due to frost heaving. Along certain 





segments of the pipeline, where sufficient moisture is 
present in permeable soil and the operating temperature 
is below freezing point, geothermal calculations show 
that ice lenses will form and those underneath the pipe 


result in upward frost heave pressures on the pipeline. 





The upward tendency of movement of the pipe will be 
resisted firstly by the overburden, secondly by the 
shear strength of the soil which the pipe is tending to | 
push up, and finally by the flexural rigidity of the | 
pipeline. | 


Number 5: Settlement stresses. 
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IN Chief . | 
| 
1 The pipeline may be left unsupported where the Supporting 
2| soil consolidates or settles due to thawing of the ice | 
3 im the seithic In ieee situations, the pipe will have to| 
4 | Span such settlement areas carrying the weight of the | 
5 | overburden soil. The distance of the unsupported spans | 
6 | will depend on the height and density of the material 
7) above the pipe as well as the magnitude of allowable soil 
3, pressure and distribution of this pressure adjacent to | 
9 the settlement area which is affecting the pipeline. 
10 | Number 6: Along sections of th 
11} Hina dns whee vertical or horizontal bends are required 
12 | temperature changes will cause movements of the pipeline 
13| which will be partially resisted by the passive earth 
14 pressure of the surrounding soil. The displacements in 
15 such bends, the minimum permissible radii of curvatures 
16 and possible additional support or anchors required, are 
FT all factors which are determined by the analysis sO as th 
18 keep the state of stress inthe pipeline within othe estan 
19 permitted level. | 
20 Number 7: There will be cer- 
a) tain sections of the pipeline along which the pipe will 
a2 cross muskeg so as to be surrounded at times by a 
23 fluid medium. In such instances the density -- | 
24 THE <GOMMISSTONERS 7 Excuse me. | 
25 "So as to be surrounded at times by a fluid -- " 
26 | A By a fluidmedium | 
Pa THE COMMISSIONER: You mean 
28 water? | 
29 A Water or a mixture, | 
30 Mr. Commissioner, of soil and water, which has zero 
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1 shear strength. 
2 | In such instances, the density i 
‘| of the liquid is ne than the overall average density 
4 of the gas-filled pipeline and therefore upward eer) 
Si pressures tend to lift the pipeline above the water or | 
6 | muskeg. Analyses are performed to determine the saddle | 
i | 
7| weight spacing, the maximum flexural stresses due to suck 
8 upward pressures and the displacements accompanying ae: 
9 Stresses. | 
10 In addition, these areas, | 
ied pipe is of course completely unconstrained and hae 
- the differences in longitudinal stress between the con- 
a3 strained and unconstrained segments have to be taken 
14 | into account in the analysis. Temperature changes will, 
15 in some cases, cause large compressor stresses in the 
16 pipe which demand an overall stability analysis on the 
17 floating pipeline. 
13 Number 8: Additional circum- | 
19 ferential and longitudinal stresses due to radial as | 
20 well as axial temperature gradients are also taken into | 
hil account in the design. | 
22 QO How much horizontal and | 
9:3 vertical movement can the pipe tolerate, based on your | 
24 calculations, and how reliable is the data? | 
25 A Corresponding to the | 
26 | class location of the proposed pipeline route, the | 
27 C.S.A. specification Z 184-1973 allows a maximum move | 
28 stress of 80 percent of the specified minimum yield | 
| strength, S.M.Y.S. The pipeline operation pressure is | 
30] set at 1,250 PSIG which corresponds to a stress level | 
| | 
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In Chief 


of 69 percent of S.M.Y.S. The expected maximum temper- 
ature changes estimated on the basis of possible. minimum: 
insulation temperatures and proposed operating temper- | 
atures will produce axial stresses. Longitudinal stresses 
will also be present due to the hoop stress. 

Bending of the pipe, whether 
it is in the vertical or lateral direction, produces 
longitudinal flexural stresses. The sum of these longi-| 
tudinal stresses also has to be kept below a certain | 
level. In addition to these stress and failure limit- 
ations, the designer needs to concern himself with over=| 
all stability and local buckling and wrinkling of the 
pipe. Tests and theoretical calculations indi- 
cate that longitudinal strain levels of the order of 1 
percent are usually presentwhen local wrinkling or 
buckling occurs in pipes which have diameter to Laecuest 
ratios of the same order of magnitude as that re ap Hg =: 
pipe to be used in the prgposed pipeline. For this 
reason, maximum strain levels arekept well below this 1 
percent figure; in fact maximum strain levels are 
established at half a percent. It is important to note 
that half a percent strain is also the specified yield 
strain for the material of the pipeline, therefore as 


long as strains are kept below one half percent, the 





material behaviour will be approximately linear. 


In view of .all.these. restrict- 


ions and constraints, calculations have been performed 


on. segments of pipeline treating them as slender, straicht 


| 
{ 


or curved beams and/or beam-columns and subjected to 


various distributed loading conditions in accordance with 
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ALLWEST REPORTING L-1D. In Chief 
BURNABY 2, B.C. 
1| the above described causes. Naturally, the magnitude 
, of permissible displacement depends on the length of the 
3 | pipe involved. The longer the pipe segment which tices 
4 goes bending, the larger the displacement which can be 
| tolerated. 
j Mr. Commissioner, although I | 
‘a call for a slide just a few lines further down, it ae 
8 be helpful if we were to put the first slide on here 
9 now. Perhaps we can just look at that for a minute, anal 
10 I think it is better if I go up to the slide. | 
11 Well what we are trying to 
12 indicate on this slide, sir, is deflection withallowable 
13; span, keeping in mind what I just read into the record 
14 a few minutes ago, that we are keeping deflections 
15 | within allowable limits. By that, we mean that the 
16 bending | associated with these deflections 
17 will have to be kept within these allowable limits.On 
18 the ordinate Puce we see deflection "C" and is the ed 
be able span. | 
20 | 
eal We have shown here the deflect- 
we ion versus the span for a simple structure such as this, 
Z3 which actually models a piece of a pipeline, if you | 
24 think in terms of a long pipeline which is twice as long | 
25 as this piece here and if you were to force a eres ieeeed 
26 ment laterally or vertically on the pipe of an amount | 
27 Delta which we designated as deflection, then the de- 
28 flection corresponding to a bending moment produced | 
25 in a total length fon many feet is given on this | 
30 | | 





graph and is given by this red curve here sir. 
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In Chief . 


For example, on a 200 foot 


Span, we can tolerate roughly a deflection of two feet. 


THE COMMISSIONER: Thank you. 


MR. GIBBS: Perhaps while we 


are having the lights up, Sir, we might mark the photo- 


graphs of that slide as exhibit 239. 


THE COMMISSIONER: Certainly. 





(PHOTOGRAPHS OF SLIDE MARKED AS EXHIBIT 


NUMBER 239) 


MR. GIBBS: 
O Gonuanue;, Drag Glockner . 
A Iinwall instances, however, 


the maximum bending moment due to such bending action | 
was limited to 20 percent of the yield moment, i.e. one-| 
fifth of that value of bending moment which would cause 
yielding on the outer fibre of the pipeline, which is 
the most highly stressed GES of the pipeline. It 
should be recognized that the limits of displacement 


which are indicated on the exhibit titled "Allowable | 





Spans for Elastic Deflection" are not the 
kind of displacements that would produce fracture in 

the pipeline. If one permits yielding not only in the 
extreme fibres but in sections of the pipeline closer to 
the neutral axis of bending, then substantially larger 
rotations and correspondingly larger displacements can 


| 
| 
| 
! 
| 
} 
| 
be tolerated by the pipeline. | 
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SRE 8 is Mirosh,Bauer ,Walker,Glockner 
In Chief 
1 The calculations, of ‘course, aré 
| also based on certain assumed loading conditions which 
3 are felt to be a reasonable first approximation of the 
4 actual state of stress at the soil/pipe interface. All 
5 such loads are assumed to be loads acting on the pipeliné 
=| in its normal operational state so as to eliminate the | 
my necessity of getting involved in the nonlinear load 
s deformation behaviour of the soil surrounding the pipe- 
9 line. Finally, all calculations are based on assuming 
10 | that both pipe material and the soil have a unique 
11] Stress Strain curve SO as to guarantee a unique final 
le displacement irrespective of the order in which the tota 
13, load was applied or came to be acting on the pipeline. 
14 The reliability of these pre- 
| dicted maximum possible displacements depends, of course, 
he on the degree to which the specified minimum strencth 
1? properties of the materials and assumed loading condit- 
re ions differ from the actual properties of the materials 
19 involved and the actual forces acting at the soil/pipfe 
an interface. The material properties and load distribut- 
2 ions assumed in this analysis are consistent with the 
we data obtained from the initial field investigation. 
= Data from detailed field tests will be utilized in the 
all final design process. 
| Q Can you explain how your 
on work has been related to various pipe/soil interface 
” conditions, especially with respect to variations such 
me as frozen ground and unfrozen swamp? 
| A As stated in my reply to 
Pek question 1, two of the causes that were taken into 
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account in analyzing the pipeline as a circular cylin- 
drical structure, were the movements expected in the 
pipeline due to frost heave and settlement due to melt- 
ing of ice lenses, as well as buoyancy effects in swamps 
In the case of frost heave, the 
pipeline is assumed to be a straight or curved slender 
beam fixed at its two extremities against lateral and 
longitudinal movement. Due to the frost heave, it is 
subjected to certain upward forces. At the same time 
the upward movement tendency is counterbalanced by the 
weight of the overburden soil as well as the shear 
resistance of the soil along potential planes of shear 
between the soil block which the pipe is trying to dis- 
locate upwards and the surrounding soil section. The 
weight of the soil can be estimated fairly accurately 
but the shear resistance of the various types of soils 
encountered along the pipeline load carry over a 
large range and therefore, in order to be conservative, 


the lower limit: of this range was assumed to be zero. 
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BURNABY 2, B.C. Manes : 
1}. Any remaining upward unbalanced 
a forces, Of course, have to be resisted by the pipeline 
3! as a beam in bending, thus producing bending moments 
4 | and flexural stresses in the pipeline. The maximum 
| permissible upward deflections, which would produce bend~+ 
6 | ing moments in the pipeline equal to 20 percent of the 
7 yield moment for various assumed pipeline segments are 
6 Miven ait tie Gxitibits titled "Frost Heave Loading Con= 
9 | figuration" and "Allowable Deflections Due to Frost 

10 | Heave". 

11 | Here again, sir, we will have 

12 | to use @ few slides. | 

13| Q The slides are what you 

14 | refer to, Dr. Glockner, as exhibits in your text? 

15 | A Yes. 

16 | Tiree ioyde, sir, tries: to (indicate the frost heave 

a loading configuration, that is the type of loads which 

13 | are acting on the piece of pipeline when there is frost 

ha | eaves taking place. This is the over all effective 

20 span L over which this pipeline is trying to resist the | 

oe action of frost heave, We assume that the two ends, 

22 | the two extremities of this piece of pipe are being con~| 

| strained against lateral and longitudinal movements. 

"1 Because of this constraint of course we have some forces 

25 | of the action here, sheared and bending moments, weaken-| 

26 ' ed ends. 

a7 All of these are caused by this| 

5 upward frost heave. pressure which we assume to be acting) 

29 over a portion of the span designated by alpha L as a . 

ae heave span. ' 
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Glockner 
Tocnwet 


This upward pressure and up- 
Ward motion, or tendency to move upwards, is counterbal-, 

; | 
anced, as I said a minute ago, partly by the weight of the 
overburden the soil above, the shear resistance of the i 

| 
soil which the pipe will try to push upwards, as well as! 
the flexural rigidity, flexural bending action of the pipe 
itself. 
We designate, sir, the weight 


of the soil and the shear resistance of the which the 


| 
| 
pipe is trying to push upwards, as ASW-I. : 
| 
| 
} 
| 


t 
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In Chief 
. the soil resistance in so many kips per foot .- on 








some following slides, and we designate the upward 


pressure due to frost W-2 kips per foot. 


We have assumed this upward 
frost heave pressure as a uniform pressure in these 
calculations. Also, of course the weight of the soil 
and the shear resistance are assumed to be uniform 
load. 

Based on standard calculations, 
one can Pe ieciaye the kinds of deflections this pipe 
can undergo, subjected to these loading RORg BNT ET Cio 
such that the stresses due to bending in the pipe at no 
point shall exceed 20 percent of the yield moment, 
and on the next couple of slides we are trying to show | 
some of the results of these calculations. 

Can we have the next slide? 

MR. GIBBS: Might the one which! 
Dr. Glockner has just referred to be marked as Exhibit 


OHS Cn oie ip abled 


( FROST HEAVE LOADING CONFIGURATION MARKED AS 


EXHIBIT 240) 





WITNESS GLOCKNER: 


On ‘thie slide then we are 


showing the allowable deflections due to frost heave. 


We find the ratio of W-2/W-I, that means the frost heave | 


pressure to the overburden pressure in kips per foot as a) 
! 
| 


ratio. 
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ALLWEST REPORTING LTD. Mirosh,Bauer,Walker,Glockner 
BURNABY 2, B.C. HEP ORY ek Sa 
1| THE COMMISSIONER: In what per 
2 | foot? 
3 | A KIPS that's a thousand | 
| pounds sir, kips per foot, and along the assista 
5 | we are giving the ratio of this maximum deflection which| 
e | can produce such bending strengthsto the overall span 
7 so that we are giving non-dimensional : 
8 | quanties here in the slide. | 
9 This whole graph _ sir, is | 
10 applicable to an assumed value of the overburden equals | 
11| one kips per foot, that is one thousand pounds per | 
ona square foot, and then we have several graphs here, aoe 
13 ing the length of the frost heave that is varying the 
14 percentage over which the frost would be acting on the 
whole span 
15|| /for example, Alpha equals point I we are assuming that 
16 frost pressure over 10% of the total span. Similarly 
17 | paepnareouals O.2, 20%. 0.3 and’ 0.4. RhORS. f these curves 
18 then we can eeal off the deflection if you are kind enough 








to specify a given length for me, the deflection which wit 


20 produce these bending pressures for a given ratio W-2 | 
i 


21 Over W-I, in other words the curves contain guite a lot of 


| 
22 information. 
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eemeN 25. C- Mirosh,Bauer,Walker,Glockner 
In Chief 
F 
2) 
4 The next diagram shows a sim- 
4 | ilar set of curves for a different value of the overburden, W~I 
5 equals 3 kips per foot and again you can see the same trends of “a 
6 curves granted it is noteworthy that, naturally with higher upward 
7 pressures, higher frost action. The deflection of the 
3 | Span ratio has decreased, in-other words we can't 
7 follow it has as much deflecti on as the load deflection. 
“d MR. GIBBS: Might those two be 
‘1 | marked, i, Exhibits 241 and 242? 
12| THE IGOMMIGS LONER ne Yess 
£3 | 
14 | (ALLOWABL® DEFLECTIONS DUF TO FROST HEAVE MARKED 
15 AS EXHIBIT 241) 
16 
17 | (ALLOWABLE DEFLECTIONS DUE TO FROST HEAVE- 
«4 FROST HEAVE TO ALLOWABLE SPAN RATIO MARKED AS 
19 EXHIBIT. 242) 
20 DR. GLOCKNER: 
21 A A further problem related 
a2 to ice lenses, which is attributed to the melting of 
a3 these ice formations, is the settlement of the support- 
24 ing soil under a certain length of the pipeline. In 
25 | such instances, the pipeline will have to span over the 
26 | settlement area and carry the weight of the overburden, 
2% together with its own weight as a beam. The length of 
28 | such soil settlements over which the pipeline can safely 
29 span, as previously mentioned, depends not only on the 
30 amount of overburden and its density but also on the 
S011 bearing pressures which are acting on the pipeline 
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A ERSEe BSOr PING LO. Mirosh,Bauer ,Walker,Glockner 
BURNABY 2, 8.C. * a ee 
In Chief 
1 adjacent to the settled areas as well as the distribut- 


ion of such pressures along the pipeline. Results from 
these calculations are indicated in the exhibits titled 
"Settlement Loading Configuration" and "Allowable 
Deflections Due to Soil Settlement". 

I wonder if we could have the 
next slide. This is a bit:dark, I hope everyone can 
see it. What we try to indicate here, sir, is that 
the forces are acting again on the typical length of 
pipe when such a settlement occurs. Again, the 
effective pipeline span is indicated by “L" 

We assume the two ends of this span will be fixed 
against longitudinal and lateral displacement and of 
course again we have forces that are shear acting at 


those positions as the action. 


The load that is acting on this 


pipe segment now consists of some overburden pressure, that 
| 


is the weight of the pipe as well as the soil above it, 
Which the pipe will have to carry over this portion where 
the soil below the pipe has settled if you Like, or for 
some reason disappeared. Adjacent to that wash-out, or 
whatever caused this disappearance of soil, adjacent to 
this of course the soil will have to carry some of this 


load, in fact it will have to carry some additiona 1 load 


| 
| 
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The pressure distributions 
adjacent to the soil wash-out areas, or areas in which 
the pipe will have to bend, are assumed to be triangular, 
varying from maximum values of W2 to zero at some 
@Gistance alpha 2 L away from the actual washout 
The distance over which this pipe has to span is desic- 
nated by Alpha IL, a certain percentage again of the 
total span. As the previous slide W-I represents the total 
overburden weight, the weight of the pipe and the weight, | 
of the soil above it. | 
. This assumes load configuration. 
and again limiting the maximum bending on the span any- | 
where to 20% at yield moment so that the stress will be | 
only 20% of the yield stresses, we can arrive at certain 
curves again where we've got ratio of W-2 to W, and again 
we have got maximum deflection of the whole span which 
will produce such maximum stresses, allowable maximum 
stresses. ' 

We could maybe have a look at the 
next slide to see such results. On this slide, again 
the ratio of W-2 to W-I,this time the soil reaction, maxt 
imum soilreaction pressure to the overburden pressure ang 
the allowable deflection to span ratio Delta over L. We | 
have several families of curves here, sir, on this graph 
corresponding to various values of AlphaI, that means | 
various assumed percentages of the wash-out. For example 
in this set of curves we assume Alpha I equal to point 
I..In this set of curves we assume Alpha I equal to point 


2 and this set of curves here we assume Alpha, equal to 


point 4 so we increase the length over which the pipe hag 
| 
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to span as we go from here to here. In addition to that 

it will be noted there was another variable which we 

can vary, namely the length of resistance soil block ad- 

jacent to the wash-out area, that is designated by Alpha. 

2 of L and therefore we have several curves within each 


family for Alpha 2 varying from point I to point 2. We 








are saying here, for example in this particular curve that 
g | the wash-out in the middle of the span 40% of the length | 
9 of the pipe and the length over which the soil is resist 
£0 ing adjacent to this wash-out is I0% of the span. Those | 
Saab Bee aibations and loads on the pipe we get this curve here 
| 


i) giving us W-2/W-I versus allowable deflection to span ratto 


| 
' 


nS) and similarly all other curves. 
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BURNABY 2, B.C. Walker, Giockner 
In Chief 
L I should mention that this 
2 whole graph is drawn for value of Wy is equal to I 
3 and one can generate similar curves and we have 
4 | generated similar curves withsother values of-Wel. 
5 The value of W-2 of course is varied alceng this curve here 
6 | MReeGEBBS: )eCould,the.dast 
zi two be marked Exhibit 243 and 244 
8) (SETTLEMENT LOADING CONFIGURATION MARKED AS EXHIBIT 243) 
9 (ALLOWABLE DEFLECTIONS DUE TO SOIL SETTLEMENT MARKED AS 
EXHIBIT 244) 
10 | MR. GIBBS: Would you continue Dr. Glockner. | 
ri A Along certain sections of | 
12 the pipeline route. muskeg and various slough areas are 
13 encountered, in which the pipe will be surrounded by 
14 a fuid medium of zero shear strength. Not only does 
LS | the pipeline lose its restraint, but also because the 
16 | overall density of the pipeline with its gas content is 
| less, than that of the surrounding liquids. upward | 
18 buoyancy pressures tend to lift the pipeline to the 
19 surface of the flwids. In such situations, two problems 
20 must be addressed. 
21 Tre question of lack of longitudina 
22 constraint and the difference in longitudinal stresses | 
23 between the constraint buried pipe and the non constraineé 
24 | floating pipe is one important aspect of the design. 
25 | In these muskeg or slough areas in the southern regions, | 
26 | ,the pipe would be installed during the winter months. : 
27|| Therefore, under the proposed operating conditions, eee 
28) will be large increase in temperature, which results | 
29 in substantial Pewee nas nal. stresses in the pipe. In 
3°] the case of a straight piped ine such stresses bring about 
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the necessity of considering the overall stability of the 
pipe, In the case of curved portions. such temperatures 
effects produce additional flexural stresses, 
Stability analysis of the pipe indicates that the pro- 
posed spacing of saddle WeIODES to keep the pipeline 
under the liquids is smaller by a factor of ten, than 
the critical free length of the pipeline at which 
overall instability would occur. 

Number two, the uplift due 
to buoyancy has to be counteracted by saddleweights 
It is proposed that saddle/"GHES 4 at designed intervals 
will be used to overcome the buoyancy forces. These 
saddleweights and buoyancy pressures result in flexural 
deformations and longitudinal bending stresses in the 
pipe. However, as long as thesaddleweight elevations 
are approximately equal, these stresses are relatively 
small and amount to only approximately one- percent 
of the allowable longitudinal stress in the pipe. 
MR, GIBBS: This panel is now | 
available for cross-examination, 

THE COMMISSIONER: Thanks you, 


we'll adjourn for a few minutes for coffee now then. 


(PROCFEDINGS ADJOURNED) 
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CROSS-FXAMINATION BY MR, MARSHALL: 
Q Dr weGlockner,9coul d you 


have an front iof pvomw Exhibits 240. and Exhibit. 241,,.the 


first being the diagram of frost heave loading configur- 


ation, the second being the allowable deflections due 
to frost heave. 
A Yes, 


Q rd Like ‘to: work through 


an example with you. of the application of your formula. 


We could ‘start with L which is as I take it from the 
Exhibit 240, the effective pipeline stand, Could we 
assume a length of 200 feet, would that be reasonable? 
A Less 
Q And then the next item 
would be the heave span or described as Alpha L. 
Would it be reasonable to assume a value say of 40 
feet, roughly scaling your diagram here, if we have 200 


for L, Alpha L at 40 feet? 


A Ves . 

Q And Alpha would therefore 
be decimal two? 

A That is correct. 

Q The next component would 


be the soil resistance, W-1. Could we assume the value 


.shown on Exhibit 241, which would be one kip per foot, 


1L.07FT as you indicated there. right? 
A Yes. 
Q That's an overburdened 


pressure then of 1,000 pounds per foot? 


i Wea 


§ & ; g 





Wy 
Le ; ' 
| oe eeu Lys Beri aoeae Tee 
(xanen Be 3 ° ae J To . 


i f6AesaN 26X4-—BAaOND 


CoRAMBUOCGA OP) UARARUE GaANTE TA’ BDMLOREIORT) 
JLAMBRAM .SM YA MOT TANIMAKI-22089 

ins Veeadpols a9" @ 
he ¢idtetxe2 Bos 08S ettdidx® woy Bol Soostuns. evan 
sibeol evest jeowt Yo marpalh ef? pated sari 


sao: fnel}eb aldsveile edd ented Saopes adit ,morgs , 


.svber s20112 of 


a 
ts 
\« 
_! 


i esifaqs aft to way fAtiw sigqmaxe as 
te’, 7 es ei dotdwid dotw doaete’ Sivoo SF 
26 mibieqrg svi35531e2 9sa7 .PPS S$tdtnixa 
“4 seit Bluow ,tee2 60° 20 $epnsd, Semers 
82 2 
15 Sf > 
7LA £5 i:zoneb Yo nege svéen eld. od Divow 
Yaz 22.8" “nase oc ol 4snoeset ad ot bisow 
+ retpeth xvoy pritase videos «set 
{test 0b to 4 soiqiA .1t 202 
ye a LA berth f 
Sows Lsemivad od 
apaoo- 21 azent A 
iSAOinMG: sor ‘oar 9 
ly strr@es ev biped iY ,oonsdecees Lioa ed ba 


ag ol# ano od biluew dotdw .1Bf 2ididxa no aworle. 
St4ipia .eretid betsolbar poy Bs prto.t 
est A . 
mebiud reve ns 3' Jett ‘.) 


SJoosi xsq abavog 000.1 Yo. ned? exveeszq 


; ep * by i 
: - 7 


¥ ‘!) «2 7 : 


ALLWEST REPORTING L-TD. Mirosh, Bauer, 




















sinks sos cella Walker Glockner 
Cross-Exam by Marshall 8750 
| 
i A that's correct, 
. QO Now then, W-2. which is 
3 the heave pressure, I would ask you to assume 6.68 kips 
4 per foot, would that be a reasonable value to assume 
5 in such an example? 
4 A I assume you have some 
7 reasons for assuming 6.68. 
8 Q Well it fits conveniently 
| on your scale, | 
10 A I beg your pardon? | 
11 Q it would £1% convenaentay 
12 on your scale about a third of the way up. 
| A That's fine, you can pick 
14 any number whatsoever. 
15 QO Pierced at a Dit On oa 
16 disadvantage here, but I understand that's a reasonable 
1? Piguse to =— L°m told it’s a good figure. 
18 Then if we go to Exhibit 
19 Number 241, we go up the feft hand side, to 6.68, about 
20 a third of the way up. We translate that, we carry ial 
21 point across onto your green curve which is Alpha 0©.2, 
22 which gives our assumption. 
23 A ese | 
4 Q Then following that down | 
i | to the base line, we end up with a value, as I understan¢ 
oy -it of about 11.3. Are we together? | 
dal A WeLkL 2t s cLEricule Lor me 
al to sir to extrapolate these curves. I would have to Sanne 
"8 | a suit square, but I would take your word for that | 
ee 11,3, it doesn't matter. | 
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BURNABY 2, B.C. Walker, Glockner | 
Cross-Exam by Marshall 8751 
7 @) Take ll. 
2 A BRieven, yes. 
3 Q Peally, <2t “your tock Li<3 
4 the rest of my figures might work out. . 
5 Then Delta over L would be | 
6 | 11.3 over 10,000 and working that through your formula, | 
7 my instructions are that we end up with a value for 
8 Delta of .226 feet, I'm sure it's much easier for you 
9 to go through that then for me, Is that how it works 
10 Sut? 
I A heAssil.3 timeshsd? to the 
12 minus 4, which is equal/beita over IL, and therefore Delta 
43 would be equal to 11.3 times 10 to the minus 4, | 
14 multiplied by 200, and multipliedeby 12 if you want.to 
15 have it in inches and now I wish I had brought my slide 
16 rule and my calculator along with me. | 
LT, THE NCOMMISSTIONER: ©Dr. eeien 
18 would you mind just running through those figures again. | 
19 rN Well I was just writing 
20 this down so [I can get the numbers here, that the 
2h counsel has asked me, 11.3 -- | 
Paes MR. MARSHALL: | 
23 QO Peunderstand it's: 2.71 | 
2A inches, Dr, Clark has worked it out. | 
25 A Well I believe him. 
26 Seve lek me just do at myself. Gkhay,cjyustrte makeasures | 
27, I usually trust my calculations when I do them twice. 
28 | 11,3 -- I guess I have to find out how to operate this | 
2a machine. 11.3 times 10 to the minus 4. Now there's 
me] another problem you get in this one. Multiplied by 200 
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BURNABY 2, B.C. Walker, Glockner 
Cross-Fxam by Marshall 8752 
l first equals -- all right, that sounds reasonable. 
2 Maoliie lied. byl Qe. =—- NO ,4 ab’ Ss. no. good . 
3 | ; 
4 | 
5 THE COMMISSIONER: I don't know} 
6 | how much longer we are going to go on. 
| MR. MARSHALL: hirOw. 1. Wont 
3 last much longer sir. 
9 WITNESS GLOCKNER: 
10 A What did you get, Mr. 
bl Clative, £Or the answer? 27 inches.» 2./. anches, 
12 MR. MARSHALL: 
13 | Q About. 2.7 inches. 
14] A Fine, 
is Q ioone at then that ane 
16 | allowable deflections due to frost heave over this 200 
7 foot span that we're analyzing would then be something 
18 under three inches? 
19 AS This asccorrect. ‘Ths as 
20 a deflection which would cause bending stresses, 
vail FLEXURAL stresses in the extreme fibre of the pipe, 
22 equal to 20 percent of the yield moment, 
23 Q Well sir, have you applied 
24 this theory to any specific operational pipeline? 
25 | A What theory? 
sei Q Your criteria as set out 
27|| in Exhibits 240 and 241, 
28 A Well, © thank that the 
29 deflections which are calculated here apply to any 
_ 30} pipeline. This pipeline is just SPE LERE SE Se, 
| structure. | 
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Cross-Exam by Marshall a7 53 


1 and we have got certain assumed loading conditions on 

2 it and we calculate its displacements, for given spans 
3 Wilen wil cause 20 percent of the yield morient at 

4 the maximum bending moment sections which is either 
2 at the end of the span or in the middle of the span. 


6 | QD Have you checked this 





7 against what is happening in any pipeline that is 

8 | installed and in operation? 

9 A You mean the deflections? 
10; 9 Yes, 

ae é A IT haven't checked these 


; : : ; ae o 
12 against any pipeline which is installed, no. 
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Mirosh,BAuer ,Walker,Glockner 


Cross-exam by Mr. Marshall 


As 


far as I know, sir, there 


hasn't been any pipelines constructed in the northern 


climates where one could observe these frost heaves 


very well. 


0 


Bavelyour=-= 


THE COMMISSIONER: Just 


the ching at Calgary? 


A 


I bea your pardon? 


THE COMMISSIONER: Just the test 


om Coseamye | dIvdoni't» knowalfxyou’ Ccouldectheckuiteacainst 


that: 


A 


Well it would be very 


difficult to reproduce the frost heave conditions, sir. 


THErCOMMISSZIONER:® But othey 


have sought to do so at the 
haven't they? There's a fro 
however that's irrelevant. 


A 


University of Calaary, 


st heave test site there, 


Yes, there are some frost 


heave test sites on the pavement, as I understand it. 


Is that the one we are talki 


MR. 
the University of Calgary. 
A 
Ehaty shirt 
MR. 


@) 


na about? 


MARSHAL omedit hs ae sante mca 


I'm not familiar with 


MARSHALL: 


{ 
| 
| 
| 


Sir, could you tell me how! 


pipeliners would be expected to keep the deflections 


wothinvthenhimitwastinnrthis 


with less than three inches? 


example we would come out 


Do you establish criteria 


ite 
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Cross-exam by Mr. Marshall 


Lore hati? 
A Well,.<irst. ofall, the 


three inches I think came out -- are you thinking that 


the deflection of three inches is perhaps small for a 
frost heave? That comes as a result of picking 200 
feet as the span, youbee. 

If, you wanted to.have a frost 


heave with larger deflections, which you may very well | 





get, then the length of the pipe which would be involved 
in that would be much more than 200 feet, you see. mia 
is why we ended up with only 3 inches, 2.7 inches. | 
O Mr. Mirosh, you discussed | 
in the first page of your prepared evidence in this 
panel, the matter of single river crossinas as opposed 
to dual river crossings, and you use these words in the 
answer to question 3: "A single Bae as ee these two 
locations will not only be as effective but Wied. im 
addition reduce river bank and river bed disturbances". 
It's the words "as effective". By those words, are you 
intending to mean as secure, or what is it that you 
mean by them? 


I say that because if you 





intend to convey the meanina that it will carry the same! 
quantity of gas, well then I suppose there's no dispute 


" 


about that. What is it that you mean by the words "as 


effective"? 
MR.» MIROSH: 
- A Yes, J. think. security 
would be one element in the statement "as effective". 
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Cross-exam by Mr. Marshall 


would agree with me that recardless of how selective you | 
are wn ene eChoice ot-the* crossing-location, and regard= 
less of the substantial engineering precautions, or the 
Suitable installation methods to pick up phrases that | 
you use in your answer, it may well be that Foothills 
might experience a failure at a river crossing, such as 
one of the_, ' : 
one of the/Mackenzie River discussed in the paragranvh. 


A Was that a question? 


Q Yes, it was. 





THE COMMISSIONER: i ehink ee 
Mee Marshall is getting “at is this, since you don't neues 
dual pipe crossings at the river crossings, and you ee 
a failure, say during break-up, there might be -- no 
doubt he's getting at this, there micht be a two month 
interruption of the flow of qas to southern Canada. | 
is ==" that"s'a scenario that vou couldn't really arque | 
with, assuming you did have a failure, a of course we 
understand that you don't.wintend to have any, but 
there it is. | 

MR. MARSHALL: 1 think you 
have been reading my notes, sir. 

A Yes, ihadmit that I SUDPOSP 
any pipeline has a realm of possibility of failure. 


O Well, would you acree, sir), 


that if there's a dual crossing in the Mackenzie River, 


| 


that there is an equal likelihood that one of the cross-| 


ing -- that a single crossing line would go out of 





service, as there is a possibility that both lines in 


a dual crossing would go out of service at the same 


H) 
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Cross-exam by Mr. Marshall 


A Well I suppose if you had | 
two lines that were separated by considerable distance, | 


several miles perhaps, you would reduce the possibility | 


of losing both, but if you have a possibility of losing 
one, you have a possibility of also losing two which are} 


| 


close to each other. 


Q Why do you have to be 


several miles? 


A Well, whatever may cause 
the failure of a single crossing could also cause 4a 
failure of two crossings in close proximity to each 


other. 


O Welb»adfi for example ;).at 
was a metallurgical defect, that notwithstandina the 
rigorous inspection procedures and so on escaped your 
attention that caused the failure, you at arte consider) 
in such circumstances it would be likely that there 
would be two such failures in both lines of a dual 
crossing at the same time, would you? 


A Well I would probably like 


to turn this area of questioning over to Mr. Walker, | 





ieee TAS | 

Q Well I think I would 
probably like to get an answer from you, sir, because 
you have included it in your direct evidence, and I,just 
want to know what you, as the manager of enoineering at 
Foothills, think -- 

MR. GIBBS: Sir, that was 
just a summary Mr. Mirosh gave at the opening of his 


evidence, and Mr. Walker certainly spoke on this in 
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Cross-exam by Mr. Marshall 


detail and if he wants an answer, there's the man who we | 
have to getit from. 

THE COMMISSIONER: Before we | 
Go On, thisuis ali-hypothetical in a sense, but it has 


to be explored. Do you remember, Mr. Mirosh, the point 





you made about Arctic Gas' dual pipes? It is one that 
had occurred to me, that is if, owing to a severe con- 
dition of ice gouging or something like that, one pipe | 
were to be damaged and to break -- we're really speaking 


of external causes, I think -- then wouldn't they aet 





both of them at the same time so what's the good of dual 
pipes. 
How far apart did Arctic Gas 
say its pipes were going to be? If you don't know, I'm 
sure we can ask Dire sobatic, rout ile ve forgotten, 
A I believe it's over one 
river width, but perhaps that can be -- | 
MR. MARSHALL: i thinksthat Vs 
correct. ; | 
A -- which is not a very 


great distance. 


THE COMMISSIONER: One river 
width, well that could be a mile at the Mackenzie | 


Grossing, (couldn tt4it? 


A I believe it's just under | 
a mile. | 
| 
THE COMMISSIONER: What about 
the Ghallow Bay <crossing?, That's a crossing of -- where 


the width is four miles. Was it intended that the -- 


| 
{ 
| 


youscould sanswer this, Dr. Clark,..if .you don't mind, was| 
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Cross-exam by Mr. Marshall 


it intended that the dual crossing at Shallow Bay, the 
two pipes should be four miles apart? 

DR. CLARK: Two hundred feet 
in Shallow Bay, sir. 


THE COMMISSIONER: Two hundred 





feet apart? 
DR. CLARK: Yes. | 
THE COMMISSIONER: And what | 

about the crossing, say, at the east or Swimming Point? 
DR. CLARK: One river width. 


THE COMMISSIONER: ONe river 





width which would be about a mile? 

DR. CLARK: About 4,000 feet. 

THE COMMISSIONER: And what 
about Fort Simpson? 

DR. CLARK: One river width there 
about 4000 feet. : 

THE COMMISSIONER: Well Mr. 
Gibbs had urged you to direct that question to Mr. 
Walker, I think and you had said no, you wanted Mr. 
Mirosh to answer. 

MR. MARSHALL: Well if he | 


doesn't know, sir, that may well be his answer. It's 





in his evidence and because of his position with Foot- 
hills, I wanted to get his answer specifically. 

MR. MIROSH: 

A Well could you restate 


the question and I- might try? | 


THE COMMISSIONER: Does anybody} 


in the hall know what the question was? | 
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Cross-exam by Mr. Marshall 


MR. MARSHALL: 

0 ‘I quess it really boiled 
down to this, sir, wasn't there really less chance of 
two failures at the same time, than of one failure? 

A Well I think one should 
look at it from the other way and try and install a 
river crossing which would not fail whether it's one or 
two. 

@) Well assume both had been 
installed in such a way that the best judament of the 
Be ean rs concerned neither would fail, well surely 
there's got to be less chance of both of them aoing out 
than there is of one of them going out? 

A iy not certain. of ethe 
probabilities of that, but I suppose I could add that 
one thing we have done in taking a single approach is 
bury the pipe deeper than the dual pipeline approach 
in the river bed. 

Q What is your criteria for 


Digee |, S11? 


A Well we had a hydrological | 


calculation performed on scour, anticipated scour under 
maximum anticipated flood conditions. I don't recall 
-- perhaps it's 25 feet at Swimming Point which is the 
burial depth, and I think the scour calculation was 15 
feet. 

O Well perhaps vou could 
eheck your records, and if you find that's not correct, 
you can let me know through Mr. Gibbs. 
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Cross-exam by Mr. Marshall 


THE COMMISSIONER: Is that 25 
feet to the upper, the top of the pipe? 
MR. MIROSH: The top of the pipe 


at the bottom of the river bed. 


THE COMMISSIONER: Well we 
have been at this a couple of hours this eveninc. Maybe | 
te would be besttoeknock it off for now, and we’ll 
aanyourn then andycarry on ak 9 in the morning, 

Before we adjourn, Miss iene 


son, would you see that copies of exhibit 225 and 226 


are. sent to Mr. Arion the President of the Chamber 





of Commerce in Fort Simpson, to Mr. Reesor and to Mr. 
Sigler, who is counsel for the municipvalities. They Bee 
some fairly recent data that they may not pick up in the 
transcript, but I think they should see that material. 


MR. GIBBS: Mr. Commissioner, 


might I inform yourself and my friends that I may have 


to set my metallurgical panel a little later in the 


order because of the difficulty of getting one of the 
witnesses. I hope not, but we may have to set it back. 
THE COMMISSIONER: Certainly. 


Well, we will adjourn until 9 in the morning, and we'll 





sit tomorrow morning and tomorrow afternoon, but we 


won't sit tomorrow evening. 


(PROCEEDINGS ADJOURNED TO TUESDAY, SEPTEMBER 16, 
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